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AIRCRAFT, SPACECRAFT, MISSILES 


Official Organ of the Royal Aero Club First Aeronautical Weekly in the World Founded 1909 


No Double Entente 


HEN, after recent talks with the French Government, our Minister of 

Aviation announced that discussions would take place between French 
and British firms with a view to collaboration in the development of a supersonic 
airliner, it was generally believed that this chimerical aeroplane would first be 
transformed into reality by a Franco/British entente. The new cordiality— 
implicit in any entente—was so pleasurable that the austerity of editorials in this 
journal, giving warning of France’s mounting challenge in markets formerly 
regarded as Anglo-American, could be comfortably forgotten. The idea was 
widely implanted that here was France, with her technical brilliance (though a 
little naive perhaps in the ways of commerce) all eager to consort with our own 
strong, experienced and successful industry in developing some world-beating 
aircraft that could hardly be contemplated by one nation alone. Such as a super- 
sonic airliner. But the cosy cordiality was of fleeting duration, for within a few 
days the French industry, in the person of Sud-Aviation’s redoubtable Georges 
Hereil, startled the world by announcing that Sud and Dassault, jointly and alone, 
would build a Mach 2.2, 2,500-mile airliner. And across the Atlantic Donald 
Douglas—automatically elected godfather by virtue of a reciprocal marketing 
agreement with Sud-Aviation—must be beaming upon the prospect of a Caravelle 
successor in American domestic service. 

A hope still remains for some measure of Franco-British collaboration, for 
M Hereil has said that Sud “are prepared to co-operate with any international 
company, as is the case with the present Caravelle, to reach an efficient produc- 
tion.” There is, too, the possibility of a joint programme for a supersonic air- 
liner to operate over the longer ranges. But for better or worse, it appears that it 
will be France who will lead the world of air commerce into the supersonic era. 
And whereas just the other day Britain was willing to accept her as a partner in 
this enterprise, she must now attend upon her neighbour as a prospective patron 
who may see fit to put some business her way by choosing British engines. 


R and D Expenditure 

HE Department of Scientific and Industrial Research estimates that of the 

£296.7 million spent during 1958 on research and development by British 
manufacturing industry, £100 million was spent by the aircraft industry. They 
have prepared a table to show “research and development expenditure compared 
with net output.” The aircraft industry’s output is £279.9 million: research 
and development expenditure—£100 million—represents 35.7 per cent of this 
figure. The next industry on the list, electrical engineering, shows a percentage 
of only 11.9. The report states further that in 1955 it was estimated that nearly 
two-thirds of R and D expenditure in manufacturing industry’s own establish- 
ments came out of defence contracts. In 1958 the proportion was less than half; 
so that expenditure on civil research and development has approximately doubled 
between 1955 and 1958. 

The Society of British Aircraft Constructors remark that these figures 
emphasize once again the overriding importance of research and development. 
“It is gratifying,” they say, “that in spite of cuts in the Defence programme, the 
Civil Estimates, 1960-61, reveal an increase in the amount of money allocated 
to the Ministry of Aviation for research and development during 1960-61 of 
£8} million, or about four per cent.” And when the SBAC express public gratifi- 
cation concerning Government expenditure, new hope arises for our industry. 




















FROM ALL 


After Blue Streak 


LAST Wednesday, a full Parliamentary debate was taking place 
into the cancellation of Blue Streak as a long-range ballistic 
missile; possible replacements were also being discussed. There 
are many alternative delivery systems for Britain’s thermonuclear 
bombs, and the Minister of Defence himself has gone on record in 
favour of Sky Bolt, the air-launched ballistic missile under 
development as GAM-87A for the USAF. 

His public utterance appears to have embarrassed many Ameri- 
cans, who point out not only that Sky Bolt is still in an extremely 
early stage of development, but also that it may—like Blue Streak 
—be overtaken by still later types of weapon system. In fact, there 
seems little doubt that the US Department of Defense would 
prefer the Polaris fleet ballistic missile system to become a standard 
NATO weapon. The Royal Navy, it is said, could launch it from 
submarines, and a land-based version could be readily developed 
in Europe for deployment from all kinds of surface vehicles. 
Ultimately it may well be that what comes after Blue Streak will 
be dictated far more by politics than by technical considerations. 


Tripartite Co-operation 


AMONG visitors to the Hanover Air Show (reported on the 
opposite page) was the Minister of Aviation, Duncan Sandys, who 
had previously been having talks with the West German Defence 
Minister, Franz Josef Strauss. In a communiqué issued last 
Monday the Ministers expressed agreement that two projects were 
particularly suitable for joint development: a VTOL aircraft to 
meet the needs of NATO forces and “the electronic equipment 
and environment system required for the air defence of Europe.” 
The communiqué added that it had been decided that British, 
German and French experts should meet soon to draw up plans 
giving effect to these decisions. 

During his visit to France, prior to going to West Germany, 
Mr Sandys had seen Turboméca turboprop production at 
Toulouse, and also visited Nord Aviation and M.A.T.R.A. 


Gnomes for the RAF 


ON April 20 the de Havilland Engine Company announced that 
the Gnome has been ordered in quantity by the Ministry of 
Aviation. The initial contract is for “a large number” of 
1,000 s.h.p. turboshaft engines for new Westland Whirlwind Mk 10 
helicopters for the RAF and for re-engining existing RAF Whirl- 
winds. The change to turbine power makes possible a great 
reduction in weight and vibration (and noise, say DH), permits 
operation on standard turbine fuels and confers a substantial 
increase in performance. A description of the production Gnome 
begins on page 587. 


Australian Army Wants Caribous 


FOLLOWING an Australian tour by the DHC-4 Caribou earlier 
this year, the Australian Army has told the RAAF it would like a 
full squadron of them. 

The Army has no legal powers to buy aircraft and is restricted 
from operating any aircraft of over 2,500lb weight. The RAAF 
evaluates, orders and operates aircraft for the Army, whose choice 
is not necessarily accepted; in this case (writes our Australian 
correspondent) the RAAF does not regard the Caribou as ideal. 

The situation is complicated by the fact that the RAAF and 
the Army have been given approval for a full squadron of heavy 
helicopters of the Bristol 192 or Vertol 107 type. It is understood 
that the Air Force has been told that in this instance the Army 
must have what it prefers; the RAAF will, however, still evaluate 
the aircraft. ‘It is believed that the Army wants the Bristol 192 
and that RAAF and Army pilots will be trained by a private firm 


“Flight” photograph 
FIRST FLIGHT of the Thurston Engineering Tawney Owl (75 b.h.p. 
Porsche 678/4), from Stapleford Tawney last Friday, ended in mis- 
fortune. Failing to gain height, it nosed-over during a precautionary 


landing in a field beyond the perimeter. The occupants, A. J. 
MacDonald (pilot) and Harry Radcliffe, were unhurt 





QUARTERS 


under long-term contract. This would perhaps be easier fq 
Bristol to arrange than for an American firm. 

The overall dilemma is whether the Army should have bot) 
the big helicopter and the Caribou. There is a strong feeling thy 
the helicopter could very well do the same job and that two 
rotating-wing squadrons would be more advantageous to the Army 
than one squadron of helicopters and one of Caribous. [Cariboy 
order from US Army—see t “In Brief” paragraph below,] 


Midas Marketing Agreement 


MIDAS (measurement information and data analysis system), the 
magnetic-tape data recording equipment developed by Royston 
Instruments Ltd of Byfleet, Surrey, is to be marketed throughout 
the Western hemisphere and in Australasia by Lockheed Aircraf; 
Service Inc, Cal, a subsidiary of Lockheed Aircraft Corporation, 
under an agreement announced last week. 

The Midas system forms a complete family of airborne recorder; 
designed to satisfy maintenance and operational requirements for 
both civil and military aircraft. Its function is to provide ap 
accurate and permanent record of every operating perameter; and 
provision is made for ejection of the flight record in the event of 
an accident, a float and homing beacon being provided to assist 
recovery from the sea. 

The managing director of Royston Instruments, K. G. ’ 
said at a press conference last week that the system was “three 
years ahead of anything in the same field anywhere else in the 
world.” He commented that if the equipment was properly used 
and its data noted and stored correctly no two crashes should ever 
occur from the same cause. 


CL-44s for MATS ? 


ALREADY in production for the RCAF and three large US com- 
mercial cargo operators, the Canadair CL-44 is strongly in the 
running as a possible standard freighter for the US Military Air 
Transport Service. According to a letter from Gordon W. Reed 
(chairman of the committee established to recommend the future 
equipment policy for MATS) to Dudley Sharp, Secretary of the 
Air Force, a deal could be concluded whereby Canada obtained 
certain military aircraft “surplus to USAF requirements,” while the 
USAF purchased 232 swing-tail CL-44s at a total cost of abou 
£313m. Canadair confirm that early in March they were invited 
to demonstrate the CL-44 in Washington. 


IN BRIEF 


The US Army has ordered 22 DHC Caribou aircraft, under a $5m 
(£1,800,000) contract, with deliveries to start next January. 

Sir Aubrey Burke, deputy managing director of the Hawker Siddeley 
Group, has been elected a director of A. V. Roe Canada Ltd. 

Sir John Evetts, having relinquished his directorship of Rotol Ltd, 
has been appointed to the board of Dowty Fuel Systems Ltd. 

The MoA has announced the appointment of E. B. Carter as Director 
of Engine Production and J. D. Clare as Director of Guided Weapons 
Research and Development (Air). 

An 8ft section ot the tailplane of the Victor B.2 which disappeared 
on a test flight from Boscombe Down in August 1959 was recovered from 
the sea off the Pembrokeshire coast last weekend. 

During trials in the Solent last Sunday, the Saunders-Roe Hovercraft 
SR-N1—now fitted with its Blackburn Marboré propulsion engine— 
reached about 60 m.p.h. It is expected that 100 m.p.h. will eventually 
be achieved. 

A Saunders-Roe Skeeter has recently been flown with a Blackbur 
Turmo free turbine. The installation has been made to permit tests of 
the autopilot system for the Wasp—now under development for the 
Army and powered by a Blackburn A.129 (Nimbus). 





SPORTSMAN is the name of this autogyro, built by the Rotorwing 
Aircraft Company of Birmingham, Alabama. Target price is $5,600. 
Production will be shared by a United Kingdom subsidiary, sy 
Pelham H. Anderson (American) and John Gear (British), who are 
jointly responsible for the design 
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INENGLAND NOW: Boeing 
KC-135 Stratotankers of the 
USAF are now beginning to 
appear in this country. This 
one was photographed at 
RAF Greenham Common 
earlier this month 


Gp Capt R. C. M. Collard, formerly sales director of Handley Page 
Ltd, has curtailed his full-time executive duties with the company 
following his election as MP for Central Norfolk. He continues his 
connection with Handley Page in an advisory capacity and remains on 
the board of directors. 

Westland Aircraft recently entertained distinguished visitors from 
the War Office (Lt-Gen Sir John Cowley, Master-General of the 
Ordnance), MoA (Sir George Gardner, Controller of Aircraft) and Air 
Ministry (Air Marshal S. C. Elworthy, DCAS). They were accom- 
panied by Gen Sir Kenneth Crawford and during their visit saw a 


DEUTSCHE LUFTFAHRTSCHAU 


By MARK LAMBERT 


Big Business at “Little Paris” 


Hanover, Sunday, April 24 


ANOVER’S big air show has just begun, opened by the 

German Minister of Economics with the customary cere- 

mony (and television coverage from a Sud Alouette II). 

Excepting latecomers, there are 39 types in the flesh already here, 

as well as a few revealing models, and a host of equipment exhibits 
from German, British, French and American companies. 

Two things are clear: first, the accent is on import/export and 
therefore on potential sales, and, secondly, there is nothing so 
very new, if only because this is a “market” and not a pure exhibi- 
tion. At this kind of show first impressions can be deceptive, but 
I can see no shattering development which would be timed for 
release here. I heard no rumours, for instance, of a Russian effort; 
and the American “big-league” is represented by a lone F-104 and 
C-130. But the equipment companies have gathered in force to 
display anything and everything the German industry might want 
to buy for current and immediate future aircraft. Sperry, E.M.O., 
Alvis, Marconi, British Oxygen Aro, Normalair and Dowty have 
arranged a joint stand: the French aircraft and equipment com- 
panies have combined; Rolls-Royce, Bristol Siddeley, Avery- 
Hardoll, Standard Telephones & Cables, Decca, Dunlop and 
Vinten are on their own or covered by their German representa- 
tives. Lycoming, General Electric, United Aircraft, Bendix, 
Hughes and General Precision Laboratories have sizeable displays, 
together with strong Beech, Cessna and Piper contingents. 

Under a sky threatening cu-nims in a blustering wind, Dornier 
Do27s are running a shuttle service between the air show here at 
Langenhagen and a 900 x 100ft strip at the great industrial fair 
in the city. As I write, the aircraft that have gathered include the 

(Concluded on page 586) 


flying demonstration by four turbine-powered helicopters, the Gnome- 
Whirlwind, Bristol Belvedere, Westminster and Wessex. 

The Air Public Relations Association is holding its a.g.m. and reunion 
at the Cock Tavern, Fleet Street, London EC4, on Thursday, May 5, 
at 6 p.m. 

C. E. Tharratt, chief rocket development ongieere of Saunders-Roe 
Ltd, is giving a paper on Problems in the launching of Black Knight to 
the Society of Engineers next Monday (May 2), at 5.30 p.m. at the 
Geological Society, Burlington House, London W1 (entrance at the 
east end of the building in Piccadilly). 


Static display: part of the outdoor aircraft park at Hanover. Types 
visible include Conway-Boeing, Argosy, Hunter, Do28 and Piaggio P.166 


British participants at the air show include the Argosy and Hunter 
two-seater, below. In the picture on the left, Mark Lambert (right) of 
our editorial staff discusses the SIAT 222 with its makers 








SPACE CONGRESS PROGRAMME ANNOUNCED 


An ambitious series of specialized meetings will be held con- 
currently with the main lecture sessions at the eleventh inter- 
national astronautical congress in Stockholm during August 15-20. 
The preliminary gr for the congress has now been 
announced by the Swedish Interplanetary Society. 

The main lecture programme will comprise ten broad surveys 
covering the fields of basic sciences; planetary atmosphere environ- 
ments; interplanetary space; space medicine and biology; trajec- 
tories; navigation, guidance and control, space communication; 
propulsion; vehicles; space probes, satellites, high-altitude rockets; 
and economic factors; together with up to 55 ordinary papers on 
these subjects. The specialized meetings will be a one-day space- 
law colloquium (August 15), one-day astrodynamics colloquium 
(August 19), two-day space-medicine symposium (August 16-17) 
and two-day symposium on small sounding rockets (August 16-17). 

May 15 is the final date for the receipt of applications to attend 
the congress, and the postal address of the organizers is IAF-60, 
Box 5045, Stockholm 5. 


ENVIRONMENTAL SYSTEMS FOR LUNAR TRAVEL 


Before the British Interplanetary Society last night (April 28) Dr 
E. W. Still, assistant managing director of Normalair Ltd, was due 
to present a paper on High-altitude Chambers and Pressure Suits 
and their Part in Manned Flight to the Moon. The purpose of 
the paper was to indicate current approaches to the various 
problems of environmental engineering associated with manned 
space travel. Three sets of environmental requirements were 
chosen for analysis; those necessary for a small ferry vehicle, a 
large orbiting space-station, and a lunar suit. 

The ferry or re-entry vehicle envisaged was capable of carrying 
a crew of four with a flight duration of one week; it was launched 
into orbit by a booster rocket, and re-entered the atmosphere as a 
winged glider, the latter phase leading to extreme external heating 
which was combated, as far as the crew were concerned, by means 
of insulation and a cooling system. Full-pressure suits would be 
worn by the crew during take-off into orbit and during re-entry, 
but discarded during normal flight. The same basic system was 
also considered suitable for installation in a larger vehicle capable 
of carrying men to the Moon. 

The second set of conditions chosen for study were those for a 
large ring-shaped space station of about 50,000 cu ft capacity, 
assuming a crew of ten and a period of six months. The aim here 
was to provide conditions resembling more closely those on Earth, 
within the limitations of space and weight set by supply rockets. 
Thus a cabin altitude of 10,000ft with an oxygen-enriched 
atmosphere was chosen, as opposed to a 16,000ft cabin altitude for 
the re-entry vehicle. 

Design studies for lunar suit environmental systems were also 
included in the paper. Such a system had to supply air or oxygen 
to the man, provide him with sufficient venti'ation flow to main- 
tain a suitable skin temperature, and protect him against the very 
high or very low ambient temperatures of the Moon’s surface. The 
proposed suit system described would have an endurance of six 
hours. 


The author’s conclusion was that the environmental engineering - 


for a manned trip to the Moon presented no insuperable extension 
of existing knowledge but that, if voyages were projected to Mars 
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The successtul launch 
of the experimenta| 
navigation 

Transit 1B on April |) 
was reported in lay 
week's issue. The 
pictures show th 
launching, by Tho. 
Able-Star from Cape 
Canaveral; and fylj. 
scale replicas of the 
satellite. On April 2 
satellite stabilization 
to less than 10 r.p.m, 
was achieved by the 
release of cable. 
attached weights 


Missiles and Spaceflight 


or other planets, considerable development of current closed- 
circuit ecology techniques would be required. 


“GROUND” SUPPORT FOR SATURN 


At a Ground Support Equipment Conference organized by the 
American Rocket Society in Detroit last month, GSE requirements 
for the next generation of guided missiles and space boosters were 
outlined. The Services and NASA detailed their future pro 
grammes and described primary development areas in which effort 
by industry was immediately required. Although many specific 
details were classified, the general point was made that, with the 
expected increased use of solid propellants in forthcoming systems, 
subsequent mechanical support, handling and transportation 
systems would need a greater engineering effort than heretofore. 

The Minuteman transporter-erector, shown in scale model form 
(and designed by Cessna, Bendix and General Motors) appeared 
to be of aluminium monocoque construction. Its suspension 
system (not described in detail) was said to be of novel design; also 
included in the trailer were temperature and humidity controls, a 
hydraulic system and an internal winch system for lowering the 
missile into its silo. Jupiter and Redstone details were presented 
during a classified tour of the Chrysler Missile Plant, and the 
Polaris, Tartar and Terrier systems were discussed and illustrated 
in filmed reports. 

Transportation and Handling of the Saturn Booster was th 
title of a paper presented by J. S. Hamilton of the Army Ballistic 
Missile Agency. Homer J. Stewart of NASA headquarters had 
previously touched upon the difference in requirements between 
NASA (R & D type) and Service weapon systems. Mr. Hamilton 
agreed that the need for “quick reaction” had been eliminated by 
NASA, and that the desire for mobility had been de-emphasized. 
The paramount purpose of NASA’s transportation systems was the 
safe delivery of the vehicle at the least possible expense. Trans- 
porting the 80ft long Saturn first-stage (21ft in diameter) presented 
certain formidable problems (an entirely new set of logistics 
criteria had been demanded by the use of missiles exceeding 13f 
in diameter). 

NASA’s studies concerned two different methods of missile 
assembly shipments. These were the “disassembled” and 
“assembled” versions. Consisting of a cluster of eight 70in 
diameter tanks centred around a single 105in diameter tank, 
Saturn’s main stage could be transported “disassembled” in the 
following manner: 

1. Nine separate transporters (one per booster) would & 
employed. Each of these transporters would cost about ont 
quarter of a million dollars 

2. In addition, eleven C-124 Globemaster aircraft would & 
used for air transport of the stage. Nine of the aircraft 
each carry a single booster tank, while the remaining two C-124 
would haul miscellaneous components and the Saturn engin 
assemblies. Estimated shipping cost was $110,000. 

Transporting the main stage in the “assemb!ed” version wi 
accomplished by barge over a route which included 1,470 miles d 
river travel and a 740-mile ocean voyage to Cape Canaveral. Totl 
travel time was between 13 and 21 days. Added to this wate 
travel was eight miles of roadway at Redstone Arsenal and 1} mile 
at the Cape, for which a large transporter was used. The bart 
provided for the sea operation was 180ft long and 32ft wide 
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Internal stowage was possible for the fully assembled stage and 
transporter. Living quarters for technical personnel, a workshop 
and an instrumentation room were also provided. 

Having a self-contained parachute recovery system, the main- 
stage booster would be retrieved from the Atlantic after launch 
by an LSD (Landing Ship Dock). A rendezvous was to be made 
with the transporter barge and the Saturn first stage would be 
transferred directly into the cargo compartment of the barge. 
Removable hatch covers would facilitate the operation. 


THE SHAPE OF SEASLUG 


Printed above are two drawings recently released by Sir W. G. 
Armstrong Whitworth Aircraft Ltd of Seaslug Mk 1, the ship-to- 
air weapon of the Royal Navy. Although possibly not the ultimate 
production weapon for the Hampshire-class ships, the configura- 
tion shown marks a distinct advance over the earlier development 
rounds. In particular, it can be seen that the wing trailing-edges 
have been cropped at two angles (and a small piece has also been 
cropped from the tip of the leading edge). The reasons are doubtless 
aeroelastic. The Seaslug wing has a single-spigot attachment, 
inherited from the original concept in which the wings were 
designed to be clipped on just before transmission to the launcher. 
The extremities of the wing are exceedingly thin, and it may well 
be that the trailing edge near the tip has been subject to some 
flutter. It is hardly likely that the cropping was dictated by blast 
from the boost motors, since the latter are canted outwards at 15°. 

It is now also permissible to publish basic dimensions of this 
exceedingly accurate beam-riding weapon. Figures now cleared 
for publication include the following (in inches): overall length 
of missile body, 236.1; body diameter, 16.1; wing span, 56.6; wing 
chord, 46.25; control span, 63.1; control chord, 14.42; booster 
length (excluding nozzle), 123.2; diameter of boost-motor body, 
10.1; diameter of boost nosecap, 15; distance between mounting 
shoes on opposite pairs of boosters (engaging with launcher), 46. 


MORE ABOUT MISSILES 


The April issue of Air Force/Space Digest—published by the 
US Air Force Association—presents :a compendium of American 
missiles in which a number of new facts appear. These are 
listed below. 

Snark. Quantitative data for this large cruise-type missile, in limited 
production for SAC by Northrop’s Norair Division, include : powerplant, 
J57-P-17; cruising speed, 600 m.p.h.; ceiling, over 60,000ft; range, from 
2,000 miles at sea level to 6,300 n.m. at 60,000ft. 

Longbow. With the weapon-system number of 121B, this missile is 
said to be the successor to the defunct Crossbow. Under development 
for the USAF by Northrop’s Radioplane Division, Longbow is an air- 
launched anti-radar weapon designed to cruise at supersonic speed and 

¢ on to enemy ground electronic installations. 

Crossbow. Likewise a Radioplane anti-radar missile, Crossbow has 
been intermittently in the news during the past five years. Little had 
been heard of it since 1958, and it is hardly surprising to note that the 
American journal now announces its termination. Designated GAM-67, 
Crossbow had a finely streamlined fuselage, low-mounted unswept wing, 
conventional tail unit with twin fins, and a rear-mounted turbojet fed 
from a ventral intake. Weight was some 2,000Ib, range about 200 miles 
and cruising speed subsonic. 

Quail. Quantitative data for this air-launched diversionary and 
countermeasures vehicles by McDonnell are said to include the follow- 
ing: span, Sft 4in; length, 12ft 10in; “diameter,” 2ft lin; launch weight, 
1,1001b; speed, subsonic; range, 200 miles. 

Hound Dog. Data reported are: length, 42ft 6in; body “diameter” 
{not circular], 28in; speed, M1.6 to 2.2; range, over 500 miles. 

Shillelagh. New facts on this tactical close-support weapon by the 
Aeronutronics Division of Ford are that it has a calibre of 90mm, weighs 
some 401b, is fired from a tube and is guided by a microwave radar beam. 

Davy Crockett. Said to be under development by Martin, this 
nuclear bazooka is reported to have a range of 5,500 to 8,800yd and to be 
designed for operation in the field by one or two men. 

Sidewinder. The frequently reported Diamondback (also given the 
name Sarah) is now identified as the advanced Sidewinder SW-IC. 


The performance of first and third stages of the solid-propellant Scout 
rocket was tested in a flight from Wallops Island, Virginia, on April 18. 
The 72ft vehicle is seen here prior to launching 


As noted in a news-item below, the con- 
figuration of Seaslug Mk 1 has now been 
revealed. The weapon is illustrated here 
both with (left) and without boost motors 


Range of the present 1A (AAM-N-7, GAR-8) is given as 3,500ft at sea 
level and 11,000ft at 50,000ft. 

Corvus. Our American contemporary gives the range of this stand-off 
missile as “greater than 100 miles.” 

Astor. Brief details of this anti-submarine nuclear weapon have 
become available for the first time. Intended for launching from 
submarines, this Westinghouse device is virtually an electrically propzlled 
and wire-guided torpedo with an underwater speed of 20kt and a range 
of 2,000yd. A photograph shows it to have the form of a 20ft tube with 
a rounded nose. Immediately ahead of the flat base of the tube are eight 
small fixed fins. 





A Polaris, launched from USS Compass Island 30 miles off Cape 
Canaveral on April 18, functioned perfectly until premature burnout of 
the second stage. A similar fault occurred in the previous launching. 

According to the London Daily Mail (April 25) “Blue Water . . . 
has been successfully launched for the first ime. The firing took place 
at the Aberporth rocket range on the Welsh coast last week. . . .” Blue 
Water is a selective-range artillery missile which is being tailored for a 
major NATO role by the English Electric Division of the British Aircraft 
Corp. 

In a statement following the news of the cancellation of Blue Streak 
as a weapon, the British Interplanetary Society issued a statement 
expressing the belief that “. . . the Government should act immediately 
. . . by starting discussions with the authorities in Australia, and other 
interested Commonwealth partners, with the view to establishing a 
Commonwealth Space Authority which would work closely with the 
United States on projects of mutual interest . . .” 











In the text the point is made that the main gear (left) of the Dassault Mirage IV bomber is remarkably 
small. In the centre picture one of Lufthansa’s Conway-Boeings takes off behind a German-registered 
Beech Queen Air. The third photograph shows Transall’s new display model of the twin-Tyne C.1@ 


DEUTSCHE LUFTFAHRTSCHAYU (continued from page 583) 


Argosy, Hunter T.7 demonstrator, two Lancashire Aircraft Prospectors, 
two Italian Air Force Fiat G.19Rs, F-104, C-130, Do27 and the brand- 
new production-type Do28, four Klemm 107Cs, two Putzer Elster Bs, 
a Rhein RW3, German Emeraude 301C and 301S, German-built Nor- 
atlas, Focke-Wulf/ Piaggio P.149, Bélkow AV 36M tailless motor glider, 
FS24 all-plastics Phénix glider and the tethered Bélkow helicopter 
trainer. 

France is represented by the Nord 1110 Astazou, the promising Wass- 
mer Super IV and the Jodel Ambassadeur and Paris Nice (the two-seater), 
Italy by the Picchio, the Aeromere Falco and Piaggio P.166, and Czecho- 
slovakia by an Acro 145, Trener 326 and Meta-Sokol. Switzerland is 
showing the Pilatus Porter—the more I see it, the more I like it. Austria 
has the Simmering-Graz-Pauker Flamingo—a dark horse, but a potential 
winner as an executive, Gemini-type twin. 

American business aircraft are particularly well repesented by the 
brand-new Cessna 210 and 310C, Beech Queen Air and Debonair, Piper 
Aztec and Mooney Mk 20A. They also have here the Piper Comanche 
250, Cessna Skylark and 150, an Aero Commander, and single and 
Twin Bonanzas. 

Helicopters are also here. There is an Agusta Super Ranger, a 47G, 
an Alouette II (from which we took the aerial picture on the previous 
page), a Sikorsky S-62 and a US Army H-34 (S-58). 

The flying fun will really start after this initial story is delivered by 
BEA to London—and will be reported next week. Although there is 
only one runway here (east-west), there are several taxiways which the 

ilots of the small aircraft delight in using for landings and take-offs. 

myself arrived this afternoon by Prospector in a brief, screeching SOyd 
landing on one taxiway, and the Do27s plying between here and the 
industrial fair seem to crop up everywhere with full loads of passengers. 
Meanwhile the two- and four-engined airliners on scheduled service 
continue to use the main runway—and a Lufthansa Boeing 707 Inter- 
continental has soared skyward on its four Conways and returned for 
a smoking high-speed pass of a kind to gladden a Farnborough-goer’s 
heart. 


First Come, First Served 

But there is no fixed display programme; it is like the Paris Show 
before the final weekend—he who gets his flight plan in first gets the 
display time and facilities he wants. There is plenty of time to fly the 
other man’s acroplane. I can never decide wibedhee for the spectator 
this free-for-all is better than the splendid but somehow rigid stage- 
management of Farnborough. For the customer with a quick eye and 
the right contacts the free-for-all provides more of the personal flying 
experience that is a large factor in cash sales. Certainly this is so with 
the smaller aircraft—and this is a smaller-aircraft show. 

German light-aircraft constructors seem to be finding a useful market 
for their types, whether they be home-designed or (mostly French 
types) produced under licence. Putzer have launched a sizeable batch 
of Elsters, and Klemm have the backing of the dynamic Bélkow concern 
for their 107C. Rhein Flugzeugbau have grown from a one-man organ- 
ization into a thriving enterprise, but in the executive (as opposed to club) 
field all these companies face stiff competition from American concerns 
with German representatives. It is notable that all the new American 
business aircraft here are German-registered and are nearly all shown 
by German companies. Judged by German or American standards, 
British light-aircraft representation is pathetic. Our own growing demand 
is being satisfied almost entirely by imported types, and it would now 
be pretty nearly impossible for us to catch up before the fairly clear-cut 
market is saturated. Special-purpose types like the Prospector find most 
of their sales outside Britain, which explains their presence in this 
excellent shop-window show. 

Two German newcomers are worth noting. First is the true Dornier 
Do28 now on the line (picture p. 607). It has two 255 h.p. Lycoming 
O-540s instead of O-360s, a 1.8m (Sft llin) increase in span, greater 
tankage, considerable dihedral, twin ejector exhausts for each engine and 
large wheel-spats. It should retain the STOL characteristics of the Do27, 
but will have much improved cruising performance and be able to carry 
better loads. The other—the prototype of which is to fly in September 
—is the Siebslwerke SIAT 222 four-seat, low-wing, all-metal, sport, 
touring and glider-towing aircraft powered by a Lycoming 180 h.p. 
engine. With a “modern” swept fin and nosewheel undercarriage, and 
smal! 35 litre (7.7¢al) tip-tanks to supplement the two 105 litre (23¢al) 
wing-tanks, it will cruise at 288km/hr (189 m.p.h.) for 1,200km 
(746 miles) and will be fully aerobatic with one occupant. Empty and 
gross weights are respectively 540kg and “og, Sry and 2,205Ib). 
Stalling speed will be 8Skm/hr (53 m.p.h.). The 180 h.p. four-seat 
formula has been proved profitable, and this example looks attractive 
and businesslike. It leans perhaps a fraction too much towards the 


utility rather than the business market, but for Germany utility is 
important. 

Among this strong crop of light aircraft the giants look almost forlorn, 
The Boeing 707 beat-up rightly drew several hundred spectators to the 
boundary fence and the Argosy straight-through loading demonstration 
held a good audience; but it was a pity that more eyes did not see the 
graceful slow-rolling arrival of the Hunter Two-Seater. The F-104 was 
almost forsaken, its curvacious length camouflaged in a background of 
wildly fluttering bunting and its stubby wings barely noticeable. The 
Fiat G.91R looked more threatening, surrounded by its Nord 5103 
missiles, bombs, large and small rockets, Oerlikon rocket packs and 
short-finned tanks. 

Surprising by its very unostentatiousness was a small model of the 
brand new Mirage IIIE, apparently a PR type having a Voodoo-like 
camera nose interchangeable with a Cyrano radar. Beside it were all 
the many stores this versatile type can tote, toss or trigger. Not far 
away was the complete Messier four-wheel main gear of the Mirage IV, 
almost alarmingly small for a supersonic aircraft of any kind, let alone 
a bomber (picture above). 

There was a fine cut-away model of the HFB 314 twin-jet airliner 
(512-532kt cruise and 270-1,835 n.m. range) and there was evidence 
of growing Franco-German activity with the Transall and Atlantic. The 
former was listed, in this order, as the responsibility of Blume, Hamburger 
Flugzeugbau, Nord Aviation and Weserflug. The last-named com 
is also prepared to produce under licence the Sikorsky S-61A and 
S-61C (rear-loading) helicopters, but there was no direct evidence of 
the proposed supersonic VTO fighter. 


Competition in Equipment 


Both French Thomson-Houston and CSF showed radars, respec- 
tively a 3-D scanner and scan-conversion systems of high definition; 
and Hughes International showed elements of the semi-automatic missile 
defence system based on Nike Hercules and the MPS-23 radar. Standard 
Lorenz are showing the S.T.C. radio altimeter, Marconi the 722 and 
712 ADFs and Sperry a series of new gyro units and instruments. 
British Oxygen Aro have the attractive new chin-resting Q-type oxygen 
mask and Normalair show a wide range of pressurization, oxygen and 
air-conditioning equipment. Decca are represented by Telefunken. 

The sales pressure in the equipment field is obviously high, with 
strong French, British and American competition (the last-named par- 
ticularly by Bendix, Hughes and G.P.L.) and it seems to be aimed at 
aircraft of a present or immediate future generation. Targets for instal- 
lation must inevitably be the F-104 and certain civil projects, but they 
are not numerous and increasing American and French interest in the 
European export market is certain to make the going tough for British 
companies. 

Prospective exporters cannot afford not to be at Hanover, but it may 
not be until the next show that the necessary spectacle of organized 
demonstration will emerge to form a suitable background for the equip- 
ment companies. Perhaps the major justification of the Farnborough 
stag2-management I mentioned before is that it draws the crowd inevit- 
ably to the “over-the-counter” business of equipment sales. 

Postscript—Monday, April 25. Flying is fast and furious by the 
smoke-trailing, orange and white Hunter Two-Seater, the Fiat G91 
and the F-104. The Argosy makes both fast and slow passes on four 
or two Darts. But the real fun is provided by the light aircraft. In this 
20kt wind none of them uses a runway. They leap up from odd corners 
of apron and taxiway and land virtually within the exhibition parking 
area. A ding-dong battle is on between the Porter, the Prospector 
and the Do27. The first takes off and lands pretty well in its own 
length and almost hovers overhead. The Prospector takes a few yards 
more, but has 50 h.p. less power. The first of them is spraying 500 
of coloured water, and making steep turns at the end of each mn 
The Dornier flies equally well, but has not the reassuring stability on 
the ground of a wide-track undercarriage. 

The Porter has now been extensively evaluated, and its remarkable 
STOL and high-altitude performance has been thoroughly proved. The 
first Porter, named Yeti, has now reached Katmandu in Nepal and has 
shipped 24 tons of stores and several members of the Dhaulagiri climb- 
ing expedition to the base camp at an altitude of 16,732ft. It even landed 
four men and equipment on the north-east saddle of the mountain @ 
18,865ft—a world record. Full-load take-off at sea level in still air is 4 
guaranteed 120 metres (394ft)}—quite an aeroplane! 

Finally, at least one British firm had a stimulating start to its show 
week : on Monday Napier were able to announce an order, “worth a 
least £1,500,000,” for de-icing equipment for the Transall and for the 


~ F-104G Starfighters which West Germany is building under licence. 
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AST week de Havilland Engines announced that the Ministry 
[’ of Aviation have ordered a large quantity of 1,000 s.h.p. 
Gnome turboshaft engines for RAF Whirlwinds. This is 
the first bulk order for the Gnome, and manufacture of produc- 
tion engines to the agreed standard is already in hand at Leaves- 
den. The engines will be installed in existing RAF Whirlwinds 
and in new Mk 10 aircraft. Other applications of the turboshaft 
Gnome include the Westland Wasp and Westland Wessex 2, an 
export order has been signed for the three-engined Agusta 101G 
and other applications are being discussed. There is also a turbo- 
prop version, currently under development for several aircraft. 
The engine ordered for the RAF Whirlwinds is the H.1000 
of DGe.2 rating. Essentially this has a gas-generator similar to 
that of the DGe.1, but the new mark can be at once distinguished 
by its cleaner appearance (above). The D.H. Propellers com- 
puter, which previously formed a “horse-collar” around the in- 
take, is now airframe-mounted; and the throttle actuator is posi- 
tioned on the port side. At the 6-o’clock position below the 
intake has been added a novel centrifugal fuel filter, discussed 
later in this account. At present this filter is of American origin, 
but all other portions of the engine, right down to raw materials, 
are British. 

Later Gnomes will be more powerful. The twin-engined 
Wessex 2 will have the H.1200, with a normal take-off rating 
standard day, sea level) of 1,250 s.h.p., and a 2}min contingency 
rating of 1,350 s.h.p. Since the Wessex transmission has a 
limitation of 1,500 h.p., the surplus 1,200 h.p. should confer 
outstanding performance reserve for single-engined flight and 
operations in tropical or high-altitude conditions. The two engines 
will be installed side-by-side at 35°—previously the Gnome was 
not cleared to operate far from the horizontal—and drive into 
acommon secondary gearbox of D.H. Engines design. Incor- 
porated in this box are simple helical reduction gears, and a pair 
of over-running freewheels, to allow single-engined flight or 
ground running. The complete installation should be type-tested 
and in production next year. Following it in development is the 
H.1400, of greater power. 

As far as possible D.H. Engines have kept the basic power 
section of the Gnome identical to that of the General Electric 
TS8. This American engine was fully described in our issue of 
January 17, 1958, and a full description with cutaway drawing of 


These diagrams show the schematic layout of the electrical system 
A), fuel system (B) and mechanical linkage (C), all of which differ 
considerably from their counterparts in the American T58 


A 1, Torque limiting switch ; 2, torquemeter transducers; 3, intake air-temperature 
thermistor; 4, power-turbine tachometer (control); 5, power-turbine tachometer 
(indicator); 6, reduction gearbox oil pressure (transducer); 7, accessory drive 
casing oil pressure (transducer); 8, anti-icing valve; 9, gas-generator dual tacho- 
meter; 10, connection to cockpit; 11, inter-turbine thermocouples; 12, throttle 
actuator; 13, computer; 14, aircraft 28V supply. 
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Design Features of the D.H. 1,000 h.p. Turboshaft Engine 


the original Gnome appeared in our August 15, 1958, issue. It is 
now appropriate to outline some of the entirely British accessory 
and control systems which have been developed for the production 
Gnome and which had not been finalized when our earlier 
descriptions were prepared. 

The fuel supply and engine control systems are entirely British 
(diagrams below). They comprise an electric computer by de 
Havilland Propellers, operating in conjunction with a Lucas fuel 
controller. The pilot selects the desired helicopter rotor speed by 
means of the speed-select lever in the cockpit which is mechanic- 
ally linked to the computer. In addition to this speed-demand 
signal, the computer is also fed with information on the per- 
formance of the engine (see diagram). The computer is thus able 
to determine the changes in fuel flow to the gas generator required 
to ensure that the power turbine maintains a constant speed under 
varying rotor load. It effects these changes by feeding a signal to 
an actuator mechanically linked to the fuel controller. The 
computer performs this duty rapidly while at the same time 
preventing compressor surge, flame extinction or overheating of 
the turbine—this it does by employing its knowledge of com- 
pressor intake temperature and r.p.m. and the inter-turbine 
temperature at any moment during the change. 

The fuel controller produced by Joseph Lucas (Gas Turbine 
Equipment) Limited, comprise a variable-stroke piston pump, a 
flow control unit, throttle and shut-off cock. The pump shaft is 
extended to drive a centrifugal function-generator where a fuel 
pressure is generated proportional to the speed but independent 
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B 1, Fuel inlet; 2, centrifugal filter; 3, inlet guide vane actuator; 4, ambient 
temperature; 5, fuel pump; 6, pump stroke control; 7, ambient pressure; 8, fuel- 
flow control; 9, gas-generator top-speed governor; 10, pressure speed generator ; 
11, throttle; 12, shut-off cock; 13, oil cooler; 14, flow divider; 15, burner manifolds. 


C 1, Emergency manual throttle twist-grip on collective-pitch lever; 2, change- 
over toggle; 3, throttle actuator; 4, speed selector lever; 5, computer; 6, fuel 
pump; 7, pump stroke control; 8, fuel-flow control; 9, gas-generator top-speed 
governor; 10, pressure speed generator; 11, throttle; 12, shut-off lever; 13, shut- 
off cock; 14, power-turbine overspeed trip. 
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of fuel density. This signal is used for operating an associated 
top-speed governor for the gas generator and also as a control 
signal for the hydraulic actuator that sets the incidence of the 
compressor inlet guide vanes and first three rows of stator blades. 
The pressure rise across the function-generator is fed to the 
actuator control and used, together with an intake air temperature 
signal, to establish the desired angular position of the blades for 
a particular compressor operating condition in terms of its equiva- 
lent r.p.m. (i.e., blade relative Mach number). The actuating fluid 
for the control jack is supplied by a bleed of high-pressure fuel 
from downstream of the pump. This is returned to the fuel system 
at the inlet to the low pressure centrifugal filter. 

The flow control unit ensures that the fuel flow passed to the 
engine through the throttle is a function only of throttle position 
and altitude, the change in flow being that required to achieve 
a sensibly constant gas-generator speed for any given throttle 
setting. It performs this duty by balancing the pressure drop 
across the throttle against an ambient pressure capsule and using 
any out-of-balance to vary the flow through the servo valve that 
controls the pump-stroke setting actuator—this change modifying 
pump output and hence throttle pressure drop in the sense needed 
to restore the balance. The variation in pressure drop with 
ambient pressure is that required to give the desired flow com- 
pensation with altitude. 

The fuel injectors are of Simplex design, there being eight on 
each of two manifolds operating in parallel. The flow divider 
upstream of the manifolds arranges that at low flows, fuel is fed 
to only eight of the injectors, thus ensuring that adequate atomiza- 
tion of the fuel occurs during the starting cycle. 

A component fitted ahead of the Lucas pump which is of par- 
ticular interest is the centrifugal filter. This has been designed 
and developed by Dynamic Filters Inc, and is an engine-driven 
unit capable of exceptionally effective filtration of the fuel with 
respect to both solid and liquid foreign matter. The filter contains 
a rotating cylindrical member incorporating inner and outer 
annular cavities through which the fuel is passed in series. 
While passing through the cavities the fuel experiences high radial 
acceleration forces, equivalent at engine rated r.p.m. to 344g in 
the inner cavity and 688g in the outer cavity. ¢ contaminent 
centrifuged out by these forces passes through louvred shells in 
the inner wall of either cavity, to be retained in separate dirt 
compartments. 

ith the Gnome it is the object of the control system (diagram 
C) that the pilot can set the required rotor speed by means of the 
speed-select lever and from then onwards can virtually forget the 
engine, and concentrate solely on his flying. However, to provide 
for the contingency of an electrical supply or speed signal failure, 
the pilot is enabled very rapidly to assume direct manual control 
of the throttle. This is achieved by means of an emergency 
change-over toggle, operation of which may be facilitated by its 
positioning on one of the flight control levers. The emergency 
toggle is mechanically linked to the throttle actuator and when 
depressed engages a clutch within the assembly to give direct 
mechanical control of the throttle. This action can be completed 
virtually instantaneously following realization of an electrical 
failure, and a device can be incorporated in the linkage from the 
twist grip to centralize the movement of the grip irrespective of 
the throttle setting at the moment of clutch engagement. (Should 
an electrical failure in fact occur the throttle motor automatically 


GREMLINS IN 


COPY of a telegram sent by the leader of the 1960 Belgian 

Antarctic Expedition to the Centre National de Recherches 
Polaires in Brussels has been forwarded to Flight by the Director 
of the Centre, Cmdt F. E. Bastin of the Belgian Air Force, with 
the comment that it expresses “in a somewhat funny way the 
troubles experienced when one attemots to fly in these barren 
lands.” The telegram from the leader, Maj Derom, is as follows : — 


From the “Base Roi Baudouin,” Ist April 1960 

“Long and arduous hours of gremlinological investigation have been 
rewarded by the discovery of some new species of gremlins stop are 
now convinced that it was a false belief that microbes, gremlins and 
other pests could not live in Polar regions. About their origin in 
Antarctica, we suppose, in fact we are now certain, that they have 
been brought over by the first mechanical bird landing on the shelf. 
The rapid evolution towards the new species described hereunder is 
probably an effect of the well-known oo state called ‘antarc- 
sollicitism,’ a certain laisser-aller by which mating cannot be kept in the 
suitable clan. Gremlins totally unheard of before. The following species 
have been very active this year demanding tremendous scientific and 
physical efforts by our air and ground crews. 


“Primo: Snowreapers At the slightest breeze, they revel in filling 
the tail of Otter and Cessna with fresh snow. A powerful stream of 
hot air could only melt the snow but up to now we have been unable 
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locks in the position of failure, and a pilot-warning light jg lit 

Provision is also made against the — of a runaway 
occurring following a transmission failure between the pow, 
turbine and the rotor. Driven off the power turbine shaft bya 
worm and skew gear is a Lucas overspeed-trip governor inggy. 
porating a rotating, eccentric circular collar pivoted to and hej 
concentric with the drive shaft by the action of a spring 4 
a preset degree of overspeed of the power turbine the 1 
force on the collar overcomes the resistance of the spring, and the 
collar moves out instantaneously to an eccentric position, Th 
trips a lever arm, releasing a spring-loaded plunger to close the 
shut-off cock in the fuel controller via direct mechanical |i 
The pilot can re-set the trip governor by closing the shut-off cog. 
and re-light the engine. 

Although the standard Gnome power unit does not include 
gearbox, reduction boxes have been developed by de Havilland x 
optional extras. These provide a range of step-down ratios with 
various distances between input and output centres. A typical boy 
gives a ratio of 3.26:1, with both directions of rotation availabe 
The layout of this box comprises a simple train of double helicy 
gearing with idler—for opposite rotation a small second idler js 
added. The drive from the power turbine shaft into the inpy 
shaft of the box is achieved via a simple polygon coupling. This js 
carried on the power turbine shaft and permits easy attachment of 
the gearbox to the engine. The box is bolted at its input face » 
the rear mounting face of the engine in the recess of the exhauy 
duct. In this instance, therefore, engine mounting pads are pro. 
vided either side of the gearbox main casting. 

A special feature of the gearboxes is the inclusion of a & 
Havilland hydraulic torquemeter. This makes use of the tendency 
for the individual gears comprising a double helical pair, to mov 
axially in opposite directions when transmitting torque. For th 
purpose of the torquemeter, the relationship between the gear 
helix angles in the train is such that the low speed, output pair 
tend to move apart under load. This movement is restrained from 
occurring by carrying the gears on separate, co-axial shafts with 
(at the forward end) a piston on the inner shaft carrying the rear 
gear, and an encasing cylinder on the outer shaft carrying the 
forward gear. Slight differential movement of the shaft allows oil 
under pressure to pass through radial drillings in the outer shaft, 
across an annular port in the inner shaft and raise the hydraulic 
pressure in the space enclosed by the piston and cylinder. The 
resulting axial pressure forces act to oppose the shaft movement, 
and equilibrium is achieved by permitting a small metered bleed 
of oil to pass via a drilling to the underside of the piston. Because 
both the piston and cylinder are rotating, an additional source of 
hydraulic pressure results from the centrifuging of the oil, and 
a sufficient radial depth of oil is contained in a reservoir under the 
piston to equalize these pressure forces either side of the piston. 
The oil eventually escapes down between the diaphragms of 
the Manchester type coupling at the forward end of the shafts 
and spills through holes at its periphery. 

A second row of radial drillings in the outer shaft, downstream 
of the annular port, enables a tapping of the “equilibrium” 
hydraulic pressure—proportional to the torque being transmitted 
—to provide a signal to the torquemeter gauge in the cockpit. In 
addition, an electric pressure switch in this oil line is arranged to 
open at a pre-set value of hydraulic pressure equivalent to the 
maximum safe torque limit for a particular installation. 
temporary opening of the torque limiting switch, which is wired 
into the throttle actuator control circuit. ensures that the fuel-flow 
is held steady until power-turbine speed rises or torque falls. 


ANTARCTICA 


to kill this sort of creature who, seen under the microscope, seems 
to be wearing little asbestos anoraks. 

“Secundo: Skisuckers In great concentration around parking places. 
They are of an off-white colour, have 23 paws in the form of half 
spheres of magdebourg and a tail of the ice anchor type. As soon a 
aircraft comes to a standstill they emerge from the snow and, making 
a half-roll to the left or to the right, put their paws on the teflon 
covered skis and anchor their tails down in the continent, making * 
impossible for the aircraft to advance any farther. The only way t gt 
rid of these suckers is the use of hammer and snowspades. 

“Tertio: Peskimo Polaris Like the European type suffers most prob- 
ably from a cold bottom but instead of pinching the spark of the plus 
they steal the BTUs of the janitrol heater, leaving none for pilot ad 
crew. This lack of heat has been compensated by wearing more items 
of very expensive clothing and by the supply of fair amount of variew 
firewaters. This is very detrimental to the finances of the Nation! 
Center of Polar Research. Careful investigations by our speci 


been unable to locate the hiding-place of this most pestilential airwet’. | 
“P.S. We also had some trouble, but in a minor way, with other | 


species. The hochalkers, erasing carefully the distributing horizon #4 
delicately whieewashing the blooming lot in a 360° non-dimen! 
haze. The sastru diggers, another kind of bastard, whose fretting af 
the snow surface may turning a landing into a haphazard affair = 
reduce that lovely immense Antarctic aerodrome into a mere Austett 
landing strip.” 
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Power Supplies for Small Missiles 


By R. MANSEY 


PART 1: AN ALTERNATOR ENGINEER’S VIEW 


THIS is the first of two articles in which—at “Flight’s” invitation— 
views on a little-aired topic are expressed by senior missile engineers. 
The author of this instalment, Roy Mansey, is alternator project 
engineer, de Havilland Propellers. is company is actively engaged 
a gui weapons and has been res ible for the develop- 
ment of Blue Streak. In addition, the firm’s Alternator Division is now 

ing more than 80 per cent of the electrical power units fitted 
te guided weapons in this country. Its activities embrace the use of 
hydraulic fluids, high-test peroxide, iso-propyl-nitrate, cordite and 

high-pressure bottled gases. 


much that they are now common knowledge, from the 

simple wire-controlled artillery weapon to the multi-stage 
space vehicle. Each species of missile has its own electrical power 
demand, not necessarily related to its physical size, but rather 
to the performance specification it is required to fulfil. Ballistic 
missiles fired from a stable platform may often have a relatively 
low electrical demand, compared with a smaller missile having a 
radar-controlled launcher and a complicated manoeuvre pattern 
such as is required for anti-aircraft purposes. 

At this stage, missile designers have usually experienced one 
ot more forms of supplying electrical power and are, therefore, 
able to assess new requirements in the light of this experience. 
Thus a system having once proved reliable will be used again, 
although modified to bring in later techniques or to cover special 
functions. In this way, the reliability factor is increased, but new 
methods are always carefully assessed and adapted in the constant 
search for weight reduction. 

The missile electrical power unit is generally an integrated 

conception, containing its own source of energy and method of 
control. It must normally be self-starting and usually have a 
comparatively short life, but there are considerable exceptions in 
both cases. 
Sources of Power. There are, briefly, four types of prime energy 
source available; batteries, bottled gases, monofuels and hydraulic 
fluids. A further alternative is the use of an existing speed- 
controlled drive. 

Batteries. Battery techniques have developed rapidly in recent 
years, and various types of secondary cell are now available. 
Nickel/cadmium and silver/zinc batteries have a remarkable 
power/weight ratio, silver/zinc having the greater capacity per 
unit volume and nickel/cadmium the higher reliability factor. 
The operating temperature is very restricted, however, with a 
range of only —10 to +45°C for most practical purposes; and 
this severely limits their application, owing to the complication 
necessary to afford adequate temperature protection. Storage and 
charging also need careful provisioning. For one shot devices 
operating for a very short duration, a battery with a high tempera- 
ture chemical action could be a practical possibility. Battery 
developments comprise too vast a subject for more than a cursory 
mention here, but there is no lack of information available for 
the designer. 

Regeneration of d.c. supplies to closely controlled a.c., either 
wholly or partly, is carried out by transistor inverters. Their 
rapid development has resulted in an increased demand for battery 
installations for many types of missiles, but a major problem is 
their temperature limitation. 

The latest silicon transistors operate satisfactorily with junction 
temperatures of 150°C. Where more severe conditions are 
met, some control is possible by careful design of a heat sink. 
This can take many forms, from mass metal to evaporation tech- 
niques, or coolant circulation through hollow mountings. For 
long durations, it is usually necessary to contain the whole inverter 
in @ regulated temperature. This can either be done locally by 
feeding a temperature-regulated air supply into the inverter box, 
or by mounting the unit in a temperature-regulated bay, together 
with all other components having similar limitations. 

From the electrical aspect a further problem is the use of 
power-factored loads. The resulting inefficiency can be catered for 
by imcreasing the size of the inverter, but the heat generation can 
1¢ an acute embarrassment. It is not advisable to use 
mverters in this manner except under very _ restricted 
circumstances. 

Bottled Gas. A simple method of providing rotary power is 
the use of a high-pressure air bottle feeding a single-stage turbine 
drive. Single-impulse turbine efficiency is not high—probably 
less than 30 per cent—but the simplicity of operation compensates 
for this. Overall considerations would not normally warrant more 
complication, although a re-entry system can be introduced fairly 
smply. A relatively low speed and direct drive gives an admir- 
able power unit which can be controlled by a load feed-back to 


Varser types of guided missiles have been publicized so 


the throttle. Various examples of this method have been pub- 
lished, the most notable being that of the de Havilland Propellers’ 
Firestreak, where high-pressure air is used to feed actuators in 
addition to the power unit. The clean gas supply removes the 
need for expensive filters or complicated servo systems and allows 
simple rotary or sliding throttles to be used. One secondary 
feature of this system is that the two-stage pressure reduction (i.e., 
reducing valve and turbine) provides cool air from the turbine 
exhaust which can easily be directed to solve a cooling problem. 

Monofuels. The next stage in the power unit is the use of 
more exotic fuels to feed the turbine. A large number of mono- 
propellants have now been developed throughout the world, all 
with their own characteristics and problems. For a British missile 
designer, however, two main fuels are readily available—iso- 
propyl-nitrate (IPN) and hydrogen peroxide (HTP)—although 
alternatives will shortly be in production. Cordite is also avail- 
able, but the problems associated with its use for controlled power 
have rendered it unsuitable compared with other fuels. Each 
monofuel contains approximately the same energy per unit weight, 
and poses many problems in converting energy to electrical power. 

IPN a ignition and burns at a temperature in excess 
of 1,000°C. This means that a coolant must be introduced, 
probably water /methanol, and careful control is necessary in main- 
taining the correct ratio. Small quantities of potassium cyanide 
are left in the exhaust—which, if allowed to collect, could be 
dangerous—and a gum sediment in the turbine system necessi- 
tates cleaning after very few hot runs. The fluid is safe to handle 
under all normal conditions, and a number of successful systems 
operate by it. It is interesting to note that the A.W.A. Seaslug 
was converted from a partially successful cordite system to highly 
successful IPN operation. 

HTP, on the other hand (Fig 1), is slightly corrosive to 
handle, but presents few problems if copious supplies of water 
are available. It requires no ignition, being converted to super- 
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Fig 1. A controlled HTP drive. A Barske impeller is used to obtain 
feed pressure and speed signal 








heated steam and oxygen by the action of a catalyst, the steam 
temperature being approximately 600°C. Continuous running 
is limited only by the life of the catalyst pack, which will slowly 
“poison”; and catalyst design is, therefore, most important. Some 
self-decomposition occurs, requiring vented storage tanks and 
frequent tests to prove correct fluid strength. Where weight is 
of prime importance, this would mean that the fuel container 
could only be installed just prior to firing, or the self-decomposi- 
tion would result in reduced energy and increase in fuel content. 

Hydraulic Fluid. In cases where a pump drive is readily 
available, a constant-speed drive can be obtained by the use of 
a controlled hydraulic motor. A simple example is that of a pump 
driven by a ram-air turbine, which is limited only by the need for 
sufficient forward airspeed and thus may be well suited to missiles 
carried by a parent vehicle. However, it is possible to provide 
accumulators to start the system if high accelerations can guaran- 
tee sufficient airspeed in a short period from take-off. The Bristol/ 
Ferranti Bloodhound typifies the use of hydraulics in this manner. 

The complications of a hydraulic system normally render it 
uneconomic for electric-power generation only, and it is usual 
to include as many functions as possible, e.g., actuators for con- 
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trols and radar scanners. Accurate frequency control is obtained 
by the use of input pressure signals in conjunction with amplified 
error signals. 

The accepted hydraulic fluid in this country is still the mineral- 
based DTD 585, although many alternatives are available. 
Although notorious for its low flash point of 93°C, this figure 
is now regarded as unrealistic under normal conditions; DTD 585 
has been used at up to 200°C without its lubricating qualities 
being greatly impaired. 

Bearing-lubrication and cooling ceases to be a problem if the 
drive fluid is fed through the generator on its return to the 
reseryoir. Silicone-rubber seals would be essential for such a 
system, but all the techniques necessary for satisfactory operation 
are available. It is often preferred to have a local hydraulic circuit 
within the missile by driving the pump from a missile power 
unit using other methods of drive—a reversal of the system 
discussed above. 

Direct Drive. The last major classification is that of a direct 
drive from some other equipment. In small missiles of short dura- 
tion, this is seldom practical, but offers a satisfactory method where 
large pumping capacity or other rotary drives are necessary. There 
is no problem, providing that the speed of rotation can be readily 
controlled. 


Frequency Control. Having covered the various drive possibili- 
ties, methods of frequency control can be considered. In the case 
of transistor/inverters, provided that battery volts are main- 
tained at a satisfactory level, a suitable oscillator poses no difficult 
problem. A vast amount of literature is now available and, within 
the limitations previously mentioned, this type of power supply 
will become increasingly popular. 

Frequency control of bottled-gas units has already been briefly 
mentioned. With a controlled-pressure input, such as would be 
given by a reducing valve, it is only necessary to compensate 
for load changes by feeding an amplified error signal to a throttle 
actuator. 

For monofuels, the control problem is more complex, owing 
to the temperature range and fuel characteristic. Careful filtration 
is essential, especially at critical points in the system where close- 
tolerance servos are used. A reasonably constant input pressure 
and temperature allows the use of a compensatory load or a 
variable brake instead of a throttle. Various methods are in opera- 
tion, the most notable being the use of a slave alternator which 
supplies power to a dummy load varying inversely with change 
of main alternator load. Another method is to control a turbine 
wheel by an eddy-current brake mounted integrally with the wheel 
(Fig 2). Such systems, however, are limited by power output: 
the higher the power the more uneconomical the excess weight 
becomes. Above 1.5kW, therefore, some form of throttle is 
necessary. An in-line throttle is generally unsatisfactory for very 
close tolerances, and a more practical solution is to use a by-pass 


Fig 2 (left). Monofuels 

may be controlled with 

a turbine wheel and eddy 
current brake 


Fig 3 (right). Typical 
electrical filter with 
resonating capacitor, 


parallel inductance and 
parallel filter tuned to 
A fundamental frequency 





system bleeding excess energy through a controlling valve into 
the exhaust. 

With hydraulic fluids, a throttle is obviously ideal. It can either 
be electrically controlled when exceptionally close frequency 
tolerances are necessary, or hydraulically by obtaining a signal 
across a calibrated orifice. The latter system is only possible 
with fixed-capacity motors. In some cases it is desirable to use a 
variable-capacity motor, especially when heat generation into the 
oil is a problem. In this case, an electrically operated throttle 
would provide close control and a pressure-drop signal across the 
throttle could be used for varying the capacity. Thus, the heat 
generated in the motor would be constant under all conditions 
and would allow accurate design of the oil cooling system. 

Missile Arming. In the various drive methods reviewed, a further 
consideration is that of missile arming prior to launch, with the 
inevitable changeover problem. Some missile designs may require 
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to have the missile power unit running some time before actyg 
launch, especially where a stand-by condition is a feature, 

Hydraulically driven power units present no problem, provide 
there is a ground supply point with self-sealing couplings whig 
separate on launch. With monofuels and turbine-driven pow, 
units it is possible to use piped cold gas, such as Compressed gir 
or nitrogen, for prolonged ground running before changing oye 
to monofuel on launch. Some slight delay would normally 
allowed in order to ensure satisfactory operation of the monofye! 
prior to launch. 

On the other hand, a simple rectified mains supply or batterie; 
may be the only available ground power and the firing procedur 
must have an allowance for the power unit to run up stabilize 
It is, therefore, essential for a very rapid run-up condition » 
be specified in the design, and it is interesting to note that som 
rotary machines will run up from rest and stabilize at 24,000 rpm 
in 300 milliseconds (0.3sec). 

The Generator. The generator part of the power unit can be 
basically classified in four ways: salient-pole or inductor type, 
each either regulated or unregulated. At speeds up to approxim. 
ately 8,000 r.p.m. a regulated salient-pole machine is practical jf 
the rotor diameter is under 2in. Slip-rings and coils must bk 
carried on the rotor for regulation, and both pose balancing 
problems. These factors normally rule out the machine for mos 
missile applications. Regulated machines are normally of the 
inductor type, in which the voltage control is obtained by vary- 
ing the field current in coils wound round the stator, the rotor 
being a simple laminated structure. Where reasonably constant 
load is applied, permanent-magnet fields are possible; but it 
should be appreciated that voltage will vary considerably with 
changes in load. One popular missile system is to use a controlled 
inductor-type single-phase high-frequency generator for such 
items as guidance units and amplifiers, and a small three-phase 
salient-pole machine in tandem, having a permanent-magnet rotor. 
The latter machine is thus uncontrolled but would be used for 
supplying gyro motors and similar units. Another combination 
is to have two separate output windings in the controlled machine, 
each giving a separate voltage. Thus, a low-voltage high-frequency 
supply can be locally rectified for d.c., no transforming being 
necessary. 

Electrical Filters. With inductor-type alternators, the voltage 
waveform is far from sinusoidal and the machine is essentially very 
inductive. Consequently, a great deal of thought is necessary in 
order to ensure that loads requiring harmonic currents do no 
distort the voltage excessively. For this reason, it is essential 








that fully representative missile loads be supplied to the power- 








unit designer at a very early stage in order that the necessary filten 
can be checked. Filters (Fig 3) can vary from single resonating 
condensers tuned to the fundamental frequency, to advanced con 
trol loops covering generator, filter, regulator and load. Tk 
subject of filters is complex and lengthy in the extreme. In om 
instance, it is necessary to have excessive distortion into a resisuv 
load in order that the combination of filter and missile load is held 
to acceptable limits. 


Power Unit Comparison. As a final indication of the vari 
systems available, Fig 4 shows a comparison based on a kW-mt 
basis. These curves represent a vast over-simplification of i 
whole problem and can only be used as a rough guide. They mus 
inevitably be open to criticism because of the multiplicity a 
factors that can influence the designer. Considerable improvemet 
can be effected by using the prime energy source for more tha 
one function, or by combining different systems to cover excessi¥® 
environmental conditions. The curves shown, however, are based 
on a fully regulated and controlled system used solely for electtit- 
power generation. The hydraulic system is omitted in this instal® 
because of the large variations necessitated by special condition, 
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Fig 4. Various types of missile power units compared by weight 
against output 


but it can be made competitive in weight from 10kW-min up- 
wards. Power units with a maximum duration of less than 30 
seconds must also be omitted as so many special features can be 
allowed, especially in temperature considerations. 

Summarizing, for most low-power, short-duration units, a 
transistor/inverter fed from batteries is the most economical 
system, particularly where environmental problems are non- 
existent or easily overcome. For some applications, where power- 
factor loads are necessary or environmental conditions severe, a 
rotary machine driven by bottled gas offers a suitable alternative 
and often provides a cooling flow as well. For higher powers, 
monofuels are undoubtedly more economical, despite the complica- 
tion of converting the fuel to suitable gas for driving turbines. 
These are also largely unaffected by environmental conditions, 
particularly that of high temperature, although care is often neces- 
sary at the low ranges. This can be catered for by small D.C. 
heaters. The hydraulically driven unit can be used economically 
at almost any power, provided the system is already an essential 
part of the missile. 

During the course of this account the various problems have 
been discussed at each stage. Transistor/inverters are still in a 
very early stage of development and the latest types show promise 
of overcoming existing faults, but the temperature limitations of 
batteries are still a problem. With rotary machines considerable 





development is now being carried out on unregulated inductor 
models. The deletion of the voltage regulator, with its tempera- 
ture-restricted items, is a considerable step forward in meeting 
high temperatures; but as yet this type of machine cannot tolerate 
large load changes with tight voltage limits. The missile designer 
is assisting by reducing the load-range requirements, and in 
many instances it has been found possible for particular items to 
be designed to absorb a constant load. In fact it is only by such 
continued co-operation and liaison that a satisfactory and reliable 
power system can be evolved at all. 


THE AERONAUTICAL BOOKSHELF 


Small Gas Turbines, by Arthur W. Judge. Chapman and Hall Ltd, 37 Essex 
Street, London WC2. Price 48s. Illustrated. 

From an author who needs no introduction to anyone interested 
in internal-combustion engines, this is the first “popular” book 
dealing exclusively with small industrial and automotive gas tur- 
bines. Aero engines are not excluded, but the bulk of the text deals 
with surface applications. Like nearly all such works for laymen 
it is a mixture of strength and weakness. In its favour are clarity, 
the wide range of subjects covered in a readable manner, and the 
fact that many engineers of all ages are looking for just such 
a work. 

Against this must be set a number of factors which could well 
be rectified in a revised edition. The most basic is that to which 
any big, solidly bound book is prone to fall prey: that it is out of 
date, and that most of the units dealt with have been superseded. 
Sadly needed in this case is a properly arranged review of the new 


generation of axial/centrifugal —Turboméca engines, and of the - 


entirely new Allison 250 and Boeing 520 series, all of which set 
new standards in the small-turbine field. The Boeing 520, for 
example, develops a pressure ratio of 6.3:1 from a single centri- 
fugal stage, which makes nonsense of much of the text dealing 
with cycle efficiency; while the Allison engine achieves a technical 
“breakthrough” of the first order in having a really cheap multi- 
stage compressor. 
Among specific points needing attention are the descriptions of 
the Armstrong-Siddeley (sic) P.181 and 182, both of which have 
since been cancelled; the Napier Gazelle Junior, which never 
came to pass either; and such remarkable statements as the 
following: “The Bristol Orion turboprop engine, used in the 
Britannia air liner, first employed the twin-spool arrangement;” 
“Rolls-Royce Tyne and Conway turboprop engines employ the 
twin-spool method;” and, almost unbelievably, “Secondo 
i, one of the pioneer aircraft jet-propulsion inventors, 
whose Caproni-Campini aircraft appears to have been the first to 
fly.” However, such criticisms are perhaps counterbalanced by 
the usefulness of the work in presenting small gas turbines, includ- 
ing free-piston gasifiers, to a wide public. W. T. G. 


Fundamentals of Guided Missiles. Aero Publishers Inc, Los Angeles, 26, 
California, USA. Price $12.50. Illustrated. 

SINCE about 1940 American publishers have produced a spate of 
books intended to explain the fundamental principles of all kinds 
of technology to persons with only the most rudimentary technical 
education. These books are characterized by their bulk, and by the 
fact that they are invariably printed lithographically and contain 
many hundreds of illustrations, nearly all of which are drawings 
or diagrams. Fundamentals of Guided Missiles is such a book, 
and it forms a companion to Rocket Encyclopedia Illustrated 
reviewed in our issue of May 1, 1959. 

_Anybody anxious to find descriptions of actual hardware will be 
disappointed. So will anyone who wishes to delve into rocket 
Propulsion, the design of nosecones, the stressing of airframes, or 
such related subjects as environmental testing or weapon-system 
Management. Such areas are either only touched upon or ignored 
entirely. On the other hand, a reader approaching the subject with 
all the trepidation of complete innocence will find the work literally 
invaluable. In particular, the basic theory of almost every kind of 


guidance and control system will be found adequately described 
in accurate and readable American text and swarms of eminently 
clear illustrations. 

If the book has any serious fault it is that it appears to include 
only areas with which the authors—it was originally prepared by 
the USAF Air Training Command—are familiar; whereas, ideally, 
one should start with modern weapon systems, find out what one 
ought to know about them and then work backwards from there. 
As a result one tends to find page after page devoted to a system 
which, although of theoretical interest, would not be used in 
practice, yet to find major subjects (such as cryogenics) not even 
mentioned. As an example of the type of unbalance which such 
an attitude engenders, the current edition contains eight pages on 
pulsejets and six on turbojets, neither of which is of any real 
importance in modern missile propulsion, while the entire field of 
rocketry occupies but four out of the 575 pages of the work. 

W. T. G. 


OTHER BOOKS RECEIVED 


fet Propulsion Engines (High Speed Aerodynamics and Jet Propulsion, 
Vol. XII), edited by O. E. Lancaster. Oxford University Press, Amen 
House, Warwick Square, London EC4. Price £7. 

Aeromodeller Annual 1959-60, compiled and edited by D. J. Laidlaw- 
Dickson and C. S. Rushbrooke, FSMAE. Model Aeronautical Press Ltd, 
38 Clarendon Road, Watford, Herts. Price 10s 6d. 

Satellites and Scientific Research, by Desmond King-Hele. Routledge 
and Kegan Paul Ltd, Broadway House, 68-74 Carter Lane, London EC4. 

Smithsonian Institution Annual Report 1958. US Government 
Printing Office, Washington 25, DC. Price $3.75. 

Comet Round the World—Hunter Hawk, Skyway Detective No. 5, 
by Eric Leyland and T. E. Scott-Chard. Edmund Ward (Publishers) 
Ltd, 194-200 Bishopsgate, London EC2. Price 7s 6d. 

Foundations of Aerodynamics (Second Edition), by A. M. Kuethe 
and J. D. Schetzer. Chapman & Hall Ltd, 37 Essex Street, London WC2. 
Price 94s. 

Great Aircraft, by Wg Cdr Norman Macmillan. G. Bell & Sons Ltd, 
York House, Portugal Street, London WC2. Price 21s. 

Science as History, by Heinz Gartmann. Hodder & Stoughton Ltd, 
Warwick Square, London EC4. Price 25s. 

Whites Air Directory and Who’s Who in New Zealand Aviation, 
compiled by N. E. Smith. Whites Aviation Publications, Dilworth 
Building, Auckland, New Zealand. Price 10s 6d. 

Memoirs from Ghetto to Israel, by Prof Selig Brodetsky. Weidenfeld 
and Nicolson, 20 New Bond Street, London W1. Price 21s. 

Top Secret, by David Young. The Brockhampton Press Ltd, Corridor 
Chambers, Market Place, Leicester. Price 6s. 

Basic of Missile Guidance and Space Techniques, by M. Hobbs. 
Chapman & Hall Ltd, 37 Essex Street, London WC2. Price 63s. 

Jahrbuch der Luftfahrtforschung der Deutschen Demokratischen 
Republik 1959. Forschungszentrum der Luftfahrtindustrie, Postfach 40, 
Dresden N2. Price DM14. 

Rescue From The Air, by Michael Gibson. Abelard-Schuman Ltd, 
38 Russell Square, London WC1. Price 12s 6d. 

Die Alten Adler, by Willi Hackenberger. J. F. Lehmanns Verlag, 
Paul-Heyse-Str 26/28, Munich 15. Price DM16.80. 

Warplanes of the World, by John W. R. Taylor. Ian Allan Ltd, 


Craven House, Hampton Court, Surrey. Price 10s 6d. 


The Survival Book, by P. H. Nesbitt, A. W. Pond and W. H. Allen. 
D. Van Nostrand Co Ltd, 358 Kensington High Street, London W14. 
Price 56s 6d. 

The Smirnoff Story, by Anne Robertson Coupar. Jarrolds Publishers 
(London) Ltd, 178-202 Great Portland Street, London W1. Price 25s. 
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the exhaust 

With hydraulic fluids, a throttle is obviously ideal. 
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variable-capacity motor, especially when heat generation into the 
oil is a problem. In this case, an electrically operated throttle 
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throttle could be used for varying the capacity. Thus, the heat 
generated in the motor would be constant under all conditions 
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unit designer at a very early stage in order that the necessary filter 
can be checked. Filters (Fig 3) can vary from single resonauni 
condensers tuned to the fundamental frequency, to advanced cot 
trol loops covering generator, filter, regulator and load. Th 
subject of filters is complex and lengthy in the extreme. In on 
instance, it is necessary to have excessive distortion into a resisuve 
load in order that the combination of filter and missile load is hek 
to acceptable limits. 

Power Unit Comparison. As a final indication of the vari 
systems available, Fig 4 shows a comparison based on a kW-m 
basis. These curves represent a vast over-simplification of 
whole problem and can only be used as a rough guide. They mus 
inevitably be open to criticism because of the muluplicity © | 
factors that can influence the designer. Considerable improvement | 
can be effected by using the prime energy source for more tap 
one function, or by combining different systems to cover excessive 
environmental conditions. The curves shown, however, are base 
on a fully regulated and controlled system used solely for electri¢ 
power generation. The hydraulic system is omitted in this instanct | 
because of the large variations necessitated by special conditions 
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fig 4. Various types of missile power units compared by weight 
against output 
bh be made competitive in weight from 10kW-min up- 


vards. Power units with a maximum duration of less than 30 
st also be omitted as so many special features can be 


seconds mu 


sliowed, especially in temperature considerations 

Summarizing, for most low-power, short-duration units, a 
ransistor/inverter fed from batteries is the most economical 
ystem, particularly where environmental problems are non- 


or easily overcome. For some applications, where power 

factor loads are necessary or environmental conditions severe, a 
rotary machine driven by bottled gas offers a suitable alternative 
provides a cooling flow as well. For higher powers, 
uels are undoubtedly more economical, despite the complica 
of converting the fuel to suitable gas for driving turbines 
ese are also largely unaffected by environmental conditions, 
that of high temperature, although care 1s often neces 
ranges. This can be catered for by small D.( 

Che hydraulically driven unit can be used economically 
provided the system ilready an essential 


ary at the low 
eaters 

amost any power 
sart of the missile 
the course of this account the various problems have 
n discussed at each stage. Transistor/inverters are sull in a 
y early stage of development and the latest types show promise 
f overcoming existing faults, but the temperature limitations of 
re still a problem. With rotary machines considerable 


Small Gas Turbines, by Arthur W. Judge 
Street. London WC2. Price 48s. Illustrated 


natteric ’ 


Chapman and Hall Ltd, 37 Essex 
uthor who needs no introduction to anyone interested 
yal-combustion engines, this is the first “popular” book 
exclusively with small industrial and automotive gas tur 
ro engines are not excluded, but the bulk of the text deals 
Like nearly all such works for laymen 
mixture of strength and weakness. In its favour are clanty 


> 





surface applications 


vide range of subjects covered in a readable manner, and the 
many engineers of all ages are looking for just such 
is must be set a number of factors which could well 





be rectified in a revised edition. The most basic is that to which 
ny big, solidly bound book is prone to fall prey: that it is out of 
date, and that most of the units dealt with have been superseded 
Sadlv needed in this case is a properly arranged review of the new 
ixial/centrifugal ——Turboméca engines, and of the 
ind Boeing 520 series, all of which set 
new standards in the small-turbine field. The Boeing 520, for 
example, develops a pressure ratio of 6.3:1 from a single centri- 
fugal stage, which makes nonsense of much of the text dealing 
with cycle efficiency; while the Allison engine achieves a technical 
“breakthrough” of the first order in having a really cheap multi- 
stage Compressor 

Among specific points needing attention are the descriptions of 
the Armstrong-Siddeley (sic) P.181 and 182, both of which have 
long since been cancelled; the Napier Gazelle Junior, which never 
came to pass either; and such remarkable statements as the 
following: “The Bristol Orion turboprop engine, used in the 
Britannia air liner, first employed the twin-spool arrangement;” 
“Rolls-Royce Tyne and Conway turboprop engines employ the 
twin-spool method;” and, almost unbelievably, “Secondo 
Campini, one of the pioneer aircraft jet-propulsion inventors, 
whose Caproni-Campini aircraft appears to have been the first to 
fly.” However, such criticisms are perhaps counterbalanced by 
the usefulness of the work in presenting small gas turbines, includ- 
ing [ree-piston gasifiers, to a wide public. W.T.G 


generation otf 
entirely new Allison 250 


Fundamentals of Guided Missiles. Aero Publishers Inc, Los Angeles, 26 
California, USA. Price $12.50. Illustrated 
SINCE about 1940 American publishers have produced a spate of 
d0oKs intended to explain the fundamental principles of all kinds 
of technology to persons with only the most rudimentary technical 
education. These books are characterized by their bulk, and by the 
fact that they are invariably printed lithographically and contain 
many hundreds of illustrations, nearly all of which are drawings 
x diagrams. Fundamentals of Guided Missiles is such a book, 
ind it forms a companion to Rocket Encyclopedia Illustrated 
ved in our issue of May 1, 1959. 

Anybody anxious to find descriptions of actual hardware will be 
‘sappointed. So will anyone who wishes to delve into rocket 
topulsion, the design of nosecones, the stressing of airframes, or 
such related subjects as environmental testing or weapon-system 
management. Such areas are either only touched upon or ignored 
‘nurely, On the other hand, a reader approaching the subject with 
ts he trepidation of complete innocence will find the work literally 
invaluable. In particular, the basic theory of almost every kind of 
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development is now being carried out on unregulated inductor 
models. The deletion of the voltage regulator, with its tempera 
ture-restricted items, is a considerable step forward in meeting 
high temperatures; but as yet this type of machine cannot tolerate 
large load changes with tight voltage limits. The missile designer 
is assisting by reducing the load-range requirements, and in 
many instances it has been found possible for particular items to 
be designed to absorb a constant load. In fact it is only by such 
continued co-operation and liaison that a satisfactory and reliable 
power system can be evolved at all 
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guidance and control system will be 
in accurate and readable American text 
clear illustrations 

If the book has any 


found adequately described 
ind swarms of eminently 


serious fault it is that it appears to include 
only areas with which the author it was originally prepared by 
the USAF Air Training Command—are familiar; whereas, ideally, 
one should start with modern weapon systems, find out what one 
ibout them and then work backwards from there 
ifter page devoted to a system 


ought to know 
As a result one tends to find page 
which, although of interest, would not be used in 
practice, yet to find major subjects (such as cryogenics) not even 
mentioned. As an example of the type of unbalance which such 
in attitude engenders, the current edition contains eight pages on 
pulsejets and six on turbojets, neither of which is of any real 
importance in modern missile propulsion, while the entire field of 


rocketry occupies but four out of the 575 pages of the work 
W.T.G 
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Anglo-US Autolanding 

It is reported from America that the Federal Aviation Agency has 
expressed lively interest in the British automatic landing system 
and that Gen E. R. Quesada, head of the FAA, is to come to 
Britain in June to sign an agreement for its joint development for 


civil operations. The F apparently want to see the system in 
use in American airliners in four years, following trials at the 
Auantic City experimental centre. The STC radio altimeter, a 
part of the system, is already being evaluated there. 

If such an agreement is concluded it would be a major “break- 
through” for Britain in automatic landing—a field in which inter- 
national standardization will be an important determining factor. 


Sperry Rotorace in Britain 


Tue CL.11 Gyrosyn compass incorporating Rotorace gimbal 
bearings is now being produced in Britain by the Sperry Gyro- 
scope Co Ltd, Brentford, Middlesex. Rotorace, which involves 
the contra-rotation of the gyro gimbal bearings first in one 
direction and then the other, affords a reduction of random drift 
to less than 1°/hr without significant increase in cost, weight, 
complexity or maintenance problems. 

The CL.11, complete with gyro, compass indicator, controller, 
flux-valve detector unit and amplifier rack, weighs 20lb. It can 
operate at heights up to 70,000ft and temperatures appropriate 
to high-speed aircraft, It is being installed in submarines, mili- 
tary aircraft, helicopters and civil transports such as the Douglas 
DC-8, Boeing 707 and Airco D.H.121. It can be used for slaved 
or free-gyro operation in either hemisphere, latitude compensa- 
tion being provided. 


British VOR Implementation 


THE programme to provide a “limited number” of VOR beacons 
to give track guidance along UK airways is now advancing slowly. 
So far, six civil VORs are operating in Britain—at Clacton, Bristol, 
Strumble, Lydd, Dover and Hurn, the last-named being the first 
of eleven ordered some time ago from Marconi. All eleven have 
been delivered and the original MoA schedule called for their 
installation by the middle of this year. In fact, only the first 
has yet been placed. There are also about half a dozen USAF 
VORs located near their main bases in Britain and these may be 
useful although their frequencies are not necessarily published. 

The full complement of VORs in Britain will be 16, their loca- 
tions being Clacton, Strumble, Bristol, Prestwick, Lydd, Marlow, 
Dover, Skipness, Seaford, Wallasey, Daventry, Isle of Man, Halifax, 
Hurn, Talla and Alderney. Co-located MF facilities will be with- 
drawn or reduced in range as these beacons become operational; 
and Clacton, Dover and Strumble NDBs are to be withdrawn 
from May 1 this year. MoA has not stated when installation will 
be completed, but the VOR network will provide very useful 


Being erected at the Hanover trade fair, now in progress, is a 59ft 
aerial dish made by Krupps for the NATO forward scatter communica- 
tions system Ace High. There will be 160 aerials placed between Norway 
and Turkey and some of the equipment has already been delivered 
for trials by the RAF in Britain 






FLIGHT, 29 April 196 


Night view of the £60,000 lighting system provided by GEC for the ney 
Palisadoes Airport at Kingston, Jamaica 


guidance for the increasing number of VOR-equipped business 
aircraft over Britain. 

Minimum navigational equipment for control areas now there. 
fore consists of VOR (on airways served by this aid), ADF ang 
marker receiver or Decca or Gee. In the London control zone 
and terminal control area an ADF and marker receiver are requi 
but no marker receiver is needed for the Birmingham, Manchester 
and Scottish zones and areas. Other control zones may be entered 
with a VHF radio alone, using DF bearings from the ground 
The use of manual loop DF will no longer be allowed in the contro} 
zones named above after May 1. A marker receiver will shortly 
be required in the Scottish zone and area because markers are 
being installed at Lanark and Largs to assist climb and descent 
of local traffic. The requirement for VOR will not apply to aircraft 
entering or leaving control zones and terminal control areas 
through uncontrolled airspace. 


Vinten Sales Tour 


Now on a sales tour of Europe are a van and trailer specially 
modified as mobile showrooms for camera and studio equipment 
made by Cinematograph Export Ltd and W. Vinten Ltd. Aep- 
nautical items include the well-known F.95 reconnaissance and 
G.90 combat recording cameras which are standard equipment in 
many air forces. The former unit, incidentally, has been incor- 
porated in a special clip-on camera pack for the Lockheed F-104G. 
The pack is based on a central girder frame on which forward, 
sideways and vertical cameras are mounted, together with hot-air 
and electrical supply fittings. Any streamlined shell suitable for 
individual applications may be applied to enclose the unit. The 
G.90, widely used by foreign air forces, has been developed in 
several industrial versions for high-speed photography and research 
applications. There is also a specially designed vertical position- 
ing camera for use during geophysical survey flying. The containers 
for 400ft of film can be rapidly changed in the air. The van and 
trailer are expected to return to Britain in June. 


Lighting for Palisadoes 


A FULL airfield lighting system has been supplied by the General 
Electric Co Ltd for the new airport on the Palisadoes peninsula 
at Kingston, Jamaica. The 7,600ft runway, intended to be suitable 
for big jets, has been built on reclaimed land in Kingston harbour 
and the lighting has been installed in collaboration with Barlow 
and Young Ltd at a cost of about £60,000. It comprises low- 
intensity runway, threshold and approach lighting, taxiway light- 
ing, a location beacon, two illuminated wind cones and obstruction 
lights, together with the necessary switchgear, transformers, con- 
trol equipment and cables. One of the new illuminated taxy route 
indicators has also been provided at a taxiway junction. The west 
approach lighting consists of a 1,600ft-long centreline of red low- 
intensity lights with a 100ft cross-bar 1,000ft from the threshold 
This group is mounted on piles in the bay. All lighting is con- 
trolled from a panel and mimic diagram in the control tower, 
but may also be operated from the sub-stations controlling the 
two separate supply circuits, one at either end of the runway. 
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Cabin crew of Pakistan International Airlines prepare a meal in the 
707's galley during the inaugural London - Karachi service 


PIA’s Boeing 707 Services 


By JOHN STROUD 


first jet service. The Boeing 707-321 Intercontinental 

N 723 PA fet Clipper Viking flew the London - Karachi 
service via Rome, Beirut and Teheran, and the return inaugural 
flight was made next day. From now until October a Pan American 
Boeing 707-321 or 331 will operate a weekly round-trip London - 
Karachi - London on a trip lease basis for PIA. From October 
onward, PIA will have complete lease of a PAA Boeing. 

I had the opportunity of flying to Karachi on the inaugural 
service and of returning on the fourth westbound flight. These 
journeys were the first I had made in the Intercontinental version 
of the Boeing and it was interesting to see how such a large aircraft 
fitted into the short eastern-route sectors. 

Most impressive feature of the flight was the way the 707 leapt 
into the air. The greatest runway requirement was at Teheran, 
itself 3,937ft above sea level, where we required 7,400ft CAR at 
a loaded weight of 225,100lb in a temperature of 11°C. Heaviest 
take-off was from Karachi on the return flight, where we needed 
6,000ft CAR in zero wind at 238,396lb in a temperature of 19°C. 
The highest temperature encountered was at Beirut, 21°C, where 
we required 6,550ft in zero wind for a take-off weight of 232,938lb. 

The table reproduced here gives the main details of the out-and- 
back operation and it is of interest to compare it with a similar 
table covering the round-the-world operation of Qantas Boeing 
707-138s, published in Flight on December 4, 1959. 

Comparison of these tables shows the superior take-off perform- 
ance of the Intercontinental. For example, on the PIA flight we 
made one take-off from the 3,937ft elevation of Teheran runway 
at a weight of 216,495lb in a temperature of 8°C and had a 
runway requirement of 7,000ft. In the smaller Boeing a compar- 
able take-off for weight and temperature was that made from 
San Francisco, gross weight 210,360lb, field elevation 11ft, 
temperature 8°C and runway length required 7,400ft. 

Second outstanding impression of the flight in the 707-321 
was its speed. Of the eight sectors flown, three were made at 
M.85 and three at M.84. From brake release at London Airport 
it took 10min to overhead Seaford, 17min to Dieppe, 26min to 
Paris and lhr 13min to Genoa. In fact the Boeing has cut the 

on - Karachi journey time to exactly 12hr compared with 
22hr 15min taken by the PIA Super Constellation which made 
an additional call at Geneva. 

Indications at present are that the Boeing will attract heavy 
traffic. Whether the appeal of the big jet will make it necessary 
to withdraw the weekly Super Constellation flight cannot yet 
be judged, but it must be reckoned as a possibility. 

During my stay in Karachi I learned, from Air Cdre Nur Khan, 


O* March 7 Pakistan International Airlines operated their 
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Total time airborne, 8hr 25min. 


Distance: 4,033 n.m. 


Block time London-Karachi, 12hr 4min. 
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BOEING 707-331 


KARACHI-LONDON PK 707 MARCH 29 
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+27min. holding. 


*Actual weight. 


Block time Karachi-London, 13hr 13min. 


Distance: 4,011 n.m. Total time airborne, 9hr 32min. 
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PIA’s Boeing 707 Services . . . 


PIA’s managing director, some hitherto unpublished facts about 
the PIA-PAA lease agreement. Until June of this year either side 
can withdraw from the agreement but after that the agreement 
holds until June 1962, after which either side can terminate the 
agreement with one year’s notice. This means that the lease must 
continue to June 1963 and I gained the impression that it is PIA’s 
desire to continue the arrangement into 1964. 

The air commodore feels that 1964 is about the right time for 
PIA to begin operation of its own fleet of second-generation jet 
aircraft. This timing should place British aircraft in a particularly 
hopeful situation—a fact that has not been lost on at least one 
British manufacturer. 

Air Cdre Nur Khan confirmed that the total operating cost 
to PIA for each Boeing round trip is in the region of £16,000, 
including fuel and handling. Based on the 44 first-class and 69 
tourist-class configuration used, a 100 per cent passenger load- 
factor flying London - Karachi and return at present fares would 
bring in approximately £32,335. This means that without allow- 
ance for freight and mail the break even load-factor is just under 
50 per cent. 

PIA’s future plans for the Boeing are not yet finalized but it is 
almost certain that from October three flights a week will be 
operated over the Karachi - London route. One would probably 
follow the existing route, with a second operating via Teheran, 
Istanbul and Frankfurt. If there is sufficient promise of end-to-end 
traffic the third service might be operated non-stop. 

Some public statements made in Pakistan, but not emanating 
from the airline, have rather embarrassed PIA over the question 
of providing the Karachi- Dacca link with Boeings. PIA is 
anxious to do this but airport limitations would at this stage 
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reduce the Boeing’s payload to considerably less than that of the 
L.1049s now being used. 

Looking further ahead, PIA is studying the possibility of 
extending its routes to the Far East and/or New York. Imple- 
——— of such plans would necessitate the lease of a second 

ing. 

I asked Air Cdre Nur Khan for his views on pooling and also 
whether he considered the BOAC/ Air-India/ Qantas pool a serious 
threat to PIA’s business. He said that the tripartite pool would 
affect interline business but did not think it would seriously 
affect PIA’s end-to-end traffic. 

He foresees improved relations between India and Pakistan and 
the possibility of closer working between PIA and Air-India. 
There is nothing in the PIA-PAA lease agreement to prevent 
PIA going into pool with PAA or any other airline and he feels 
that at some stage PIA must enter a pool. This could be with 
PAA [US anti-trust laws?—Ed.] or with a European carrier such 
as KLM or SAS. Looking five or ten years ahead, the air com- 
modore thinks there is scope for a much bigger combine—perhaps 
a Commonwealth group, using common equipment, training and 
other facilities. 

I suggested that the high numbers of frequencies granted to 
some foreign operators serving Karachi seemed to unfair to 
PIA. Air Cdre Nur Khan agreed that other airline capacity was 
too great and said that PIA might recommend a review of various 
bilateral agreements. 

In mid-May PIA’s own crews will begin to take over operation 
of the Boeings and there is evidence that the airline will provide 
some very stiff competition over the Karachi - London route in 
spite of its fairly limited resources. PIA is insistent that PAA 
has given every assistance and been more than fair in helping the 
Pakistani airline to begin jet operation. It seems a pity that Britain 
had not been more willing to help a member of the Commonwealth. 


The First Supersonic Turbojet 


GE's HUGE J53 OF 1950 NOW REVEALED 


Y 1950 a number of engine companies in this country and 

America had turned their attention to powerplants for 

supersonic aircraft. In Britain the de Havilland Gyron 
Senior was in the early design stages, and it first ran in January 
1953. In the USA the General Electric XJ53 was in a slightly 
more advanced state, since it ran in March 1951. Information on 
the Gyron has been released for some years, but only recently 
have the Americans permitted a description of the XJ53 to be 
published. 

Before commenting on this engine, it is worth casting one’s 
mind back to recollect the state of the art in 1950. Though it was 
known that controlled supersonic flight was possible, there were 
many difficulties. Nobody was sure how much thrust would be 
required, but it was certain that existing engines were too small. 
However, reheat or afterburning was coming into use, and from 
a given engine configuration (with no increase in frontal area or 
mass flow) offered increases in thrust which could vary from 
40 per cent at sea-level static to over 200 per cent at high forward 
speeds. 

On the political front it was realized that there was a military 
need for the supersonic aeroplane and that the way was clear for 
such an aeroplane to be produced within a reasonable period. 
Accordingly, the USAF initiated a project with the General 
Electric Company of America in January 1947. The objective was 
to design an engine of high enough thrust for it to be capable of 
full development before aircraft could be produced which would 
require it. The design philosophy was aimed toward an engine 
that could be utilized in aircraft either designed for subsonic 
cruise and M.95 dash performance near sea level, or designed to 
cruise supersonically but requiring short life, as in a missile. The 
basic design requirements stipulated were a minimum specific fuel 
consumption and specific weight and the highest thrust per unit 
frontal area consistent with a mechanical design suitable for mass 
production at a reasonable cost. Design maximum flight Mach 
numbers at 100 per cent r.p.m. are shown in Table 1. 

From a profusion of studies the XJ53 emerged, and a com- 
parison of its performance with other engines in current produc- 
tion in 1950 is given in Table 2. By mid-1950, as requirements 
firmed-up and the possibilities of the engine emerged, General 
Electric proposed the XJ53-GE-X10 for intercepter duties. It 
was reheated, but a limitation of 490°F was imposed on com- 
pressor discharge temperature and 100Ib/sq in abs on compressor 
discharge pressure. These limitations allowed a very substantial 
decrease in engine weight—from 7,000 to 4,500Ib—but still pro- 


vided adequate thrust for the proposed missions (24,900Ib at 
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93 per cent r.p.m., sea-level static). On the other hand, the turbine 
entry temperature was raised from 1,195 to 1,250°K—a most 
ambitious target in 1950. 

The low hub/tip ratio (approximately 0.23:1) of the 13-stage 
compressor gave a high specific airflow, a pressure ratio of 7.7 : 1 
and a high efficiency. Though today a pressure ratio of 7.7 can 
be obtained with fewer than 13 stages, in 1950 this implied high 
blade loading. Compressor discharge temperatures approaching 
400°C would occur in high-speed flight, and this necessitated a 
compressor casing manufactured in two parts, up to stage 6 being 
of aluminium and the rear part being steel. On the -X10 engine 
the steel was to be replaced by titanium, to save weight. The use 
of this untried material was undoubtedly venturesome; but sub- 
sequent events have vindicated this decision. 

The engine incorporated variable inlet guide vanes, since it was 
known that these would be required by a high-performance com- 
pressor of single-spool design. In 1950 there was little experience 
of such devices, but now they are standard practice, and several 
stators may be ganged together and positioned according to engine 
speed. Today it is usual to modulate the r.p.m. signal by an air 
temperature control, to accommodate variation in non-dimensional 
compressor speed with changes in flight Mach number. 

A cannular design of combustion chamber was chosen. In 1950 
there were considerable doubts regarding the practicability of a 
fully annular flame tube under the high gas loadings which would 
be met at supersonic flight speeds. Only one or two companies 
were making fully annular chambers, and even these had not been 


TABLE 1: DESIGN FLIGHT MACH NUMBERS 























XJ53-1 XJS3-3 
Sea-level 0 F ambient - = 0.95 0.70 
Sea-leve! NACA standard conditions 1.00 0.80 
15,000ft , - 1.40 1.20 
30, 000fr 1.70 1.70 
TABLE 2: GE TURBOJETS, 1950 
Advanced 
XJ53-1 XJ53-3 j47 TG-190 547 
(Aircraft) | (Missile) ou x-2 C-series 
) —_$_ 
Military thrust (Ib) . 17,500 20,000 9,100 6,090 5,340 
Corresponding s.f.c 0.86 0.965 0.905 1.005 1,114 
Thrust at min s.f.c. 12,800 11,750 5,870 4,630 3,820 
Corresponding s.f.c. 0.790 0.870 0.823 0.938 1.017 
Thrust with reheat (Ib) 24,300 27,200 
Max cont thrust (Ib) 18,700 
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The basic XJ53 was due for flight —— 
qualification in March 1953. Basic 
data included: max flange dia- 
meter, 44in; overall length, 170in 
(262in with reheat); dry weight, 
6,500!b (7,250Ib with reheat) 





adequately tested under high Mach conditions. In fact, the 
de Havilland Gyron was the first engine specifically designed for 
supersonic flight to use a fully annular chamber. Time has shown 
this to be a wise decision, and there is little doubt that were the 
XJ53 designed today it would not use a cannular design but 
would adopt the lighter, more efficient, annular arrangement. 

A two-stage turbine was inevitable. It kept the diameter small, 
but maintained a higher efficiency than would be possible on a 
single-stage unit at the design pressure ratio of 7.7. Blade dimen- 
sions were within reasonable bounds and this, in turn, eased the 
stress and vibration conditions. Further, the problems associated 
with the cooled blades used in the first stage of the XJ53/3 were 
less formidable on a smaller blade. 

Turbine entry temperature was high. On the XJ53-1 the 
design value was 1,140°K, on the -3 it was 1,195°K, and on the 
-X10 it had risen to 1,250°K. With the metallurgical knowledge 
existing in 1950, 1,140°K was about the maximum temperature 
which could be used safely, but cycle calculations at high super- 
sonic flight speeds indicated that on an unreheated engine adequate 
performance could be obtained only if the turbine entry tempera- 
ture were increased as much as possible. Air-cooled first-stage 
rotor blades were therefore introduced on the -3 and -X10 
engines, even though the problems associated with the manu- 
facture and performance of such blading were relatively unknown. 
Once again, events have shown how right was this decision, and 
the cooling techniques chosen are very similar to those actually 
operating in other engines today. 

Little information has been released on the reheat system or 
final nozzle. Boost under sea level static conditions was just over 
25 per cent, implying a final gas temperature of the order of 
1,750°K. Today 2,000°K reheat has been amply demonstrated; in 
1950, neither the mechanical problems nor the gas dynamics were 
properly understood, and to programme an engine at 1,750°K 
with fully modulated control was a real step forward. Even on 
the unreheated J53 it was intended to use a clamshell variable 
nozzle controlled by the fuel system. In retrospect, it is unlikely 
that such a nozzle would really have been worth the weight and 
complexity on a dry engine unless the very last degree of economy 
was required. During their cycle calculations GE probably con- 
sidered the use of a convergent/divergent nozzle to obtain the 
best performance at high Mach numbers, but such nozzles are 
very complicated, and only begin to show a marked gain over the 
convergent design above about M1.3. 

The hydraulic-electric control system is worthy of comment. 
A twin fuel pump unit, delivering up to 4,000gal/hr, served a 
fuel/oil cooler, overspeed governor and control valve, the last- 
named being driven by an electric motor receiving a signal from 
an electric computer. A motorized shut-off valve was operated 
from a switch controlled by the pilot. The fuel finally passed to a 
flow transmitter and to ten duplex burners, two with igniters. 

The control system was completely electrical, not only because 
of the flexibility of such an arrangement, but because the required 
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functions were so complex that even a combination hydraulic/ 
electric controller would have presented a serious problem of 
integration of signals. It must be remembered that this engine 
required automatic control of compressor inlet guide vane angle, 
fuel flow and jet nozzle area, and related models were expected to 
require automatic limitation of compressor discharge temperature 
and pressure. 

Three main components were to be airframe-mounted, namely 
the computer, control junction box and thrust selector. The thrust 
selector required a mechanical link to the pilot’s throttle, and 
dictated the amount of fuel supplied to the engine by the fuel 
pumps. In the ultimate, however, this control was under the 
guidance of the computer, which sensed compressor outlet 
temperature and pressure, engine speed and jetpipe temperature. 
During acceleration it was used to avoid surge, and compensated 
for changes in altitude or forward speed during a climb or dive. 
On the unreheated engine the variable nozzle was automatically 
adjusted to give optimum cruising performance. The first work- 
ing “breadboard” system used magnetic amplifiers. These were 
planned for the production system because of their more robust 
construction, the elimination of valves and the ability to operate 
on a basis of constant volts per cycle. This meant that the control 
system power supply could be engine-mounted, and need not 
operate at constant speed. 

It is instructive to compare the advanced state of development 
of this electrical system, which was actually under development 
in 1950, with the relatively slow progress made with electrical 
control systems in Britain. This is undoubtedly due to the 
reluctance of aircraft and engine designers to commit themselves 
to electrics for a basic control operation, and to the very advanced 
state of the hydro-mechanical systems running on British engines. 
Nevertheless, the electrical system must replace the hydro- 
mechanical within the next few years; it did so many years ago on 
the Bristol Siddeley Proteus (Ultra) and is now employed on the 
de Havilland Gnome (D.H. Propellers—page 587). 

The remainder of the J53 was comparatively orthodox. Ports 
were provided at the rear of the compressor for auxiliary power 
take-off purposes, and the intake was to be anti-iced by air bled 
from the compressor discharge and thence fed to the inlet guide 
vanes and compressor bullet if required. Hydraulically retract- 
able inlet screens were provided to prevent debris damage. 

All the variants of the XJ53 were imaginative in conception 
and well in advance of contemporary thinking. With the advan- 
tages of hindsight, it is not difficult to pick on aspects which might 
now be expected to have given trouble or which today would not 
even be attempted. On a modern supersonic turbojet the com- 
pressor would be more heavily loaded, the reheat final temperature 
would be higher and, since the engine would have been designed 
for at least M2.5, a convergent/divergent final nozzle would be 
necessary. But, even though it never went into production, the 
lessons learned from the XJ53 must have contributed materially 
to American progress in supersonic flight. 


D.H. ACQUIRE FLOWMETER LICENCE 


ARLIER this month de Havilland Propellers announced a 

licence agreement with the Potter Aeronautical Corp of New 
Jersey, as a result of which they are developing and producing 
a liquid flowmeter—to be called the de Havilland Pottermeter— 
of a type not previously manufactured in this country. The 
Pottermeter attracted the attention of D.H. engineers when a Blue 
Streak team discussed the measurement of large liquid flows with 
Convair Astronautics. The agreement was concluded as soon as 
the British firm had satisfied themselves of the advantages of the 
Pottermeter, and they now hold the right to sell it in all countries 
except the Americas, Japan and part of the Middle East. 

Last October, David Potter was awarded the Edward Longstreth 
medal “in consideration of the increased sensitivity and greater 
accuracy of an improved type of rotary flowmeter developed by a 
unique application of the venturi principle to balance the end 
thrust to produce a free-floating rotor. . . .” The kinetic energy 


of the fluid is utilized to float the turbine-type rotor, which accord- 
ingly spins with no mechanical friction at a rate proportional to the 
flow velocity. The rotor contains a permanent magnet, pola’ 
at right angles to the axis of rotation, which generates an alternating 
current in a coil fixed in the wall of the meter. Output frequency, 
which may be fed to an electronic totalizer, is thus a direct 
function of the mass flow. 

Installation could hardly be simpler, since the meter needs only 
a minimum of straight-run pipe, and occupies no more space than 
the equivalent piece of plain pipe. D.H. Pottermeters will be 
available with bore diameters from 0.125 up to 22in, covering 
flows from 0.1 to 40,000gal/min. Larger sizes could be made to 
order. In most installations accuracy should be within one part 
in 1,000, temperature limits between —455 and 1,500°F, response 
time approximately 0.0lsec, and maximum pressure around 
5,0001b /sq in. 
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LTHOUGH the USAF Strategic Air Command 

are continuing to spend vast sums on fixed-base 

ICBMs, a document recently issued by the 
Defense Department (page 582) shows that in America, 
as in Britain, the lumbering old bomber has suddenly 
become attractive again. Its disadvantages are manifest: 
it is more prone to unserviceability than a developed 
ICBM; unless already airborne, it is difficult to reduce its 
reaction time below about half an hour; and, by no 
means least, it can be shot down. Yet it can still deliver 
far more megatons than any ICBM, and its operational 
flexibility is unparalleled. The major part of America’s 
strategic deterrent is at present assigned to squadrons 
equipped with various types of Boeing B-52. Pictured 
here are B-52Gs carrying twin Hound Dog missiles; late: 
hoth this model and the fan-powered B-52H will be 
equipped to launch the Sky Bolt ALBM. 





DELIVER 
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B-52 CHRONOLOGY 


Gross First 
Engines | Function | weight (ib) flight 


YIS7-P-3 Experimental Seattle | XB—October 2, 1952 
XB—April 15, 1952 


J57-P-1W Bomber Seattle | August 5, 1954 
J57-P-1W Multiple Seattle | January 25, 1955 
J57-P-19W 
J57-P-29W 
J57-P-29WA 
J57-P-29WA | Multiple Seattle | March 9, 1956 
J57-P-19W 
J57-P-29W | Bomber Wichita- | June 4, 1956 
J57-P-19W Seattle 
J57-P-29W | Bomber Wichita- | October 3, 1957 
J57-P-19W Seattle 
J57-P-43W | Bomber Wichita- | May 6, 1958 
Seattle 
J57-P-43W | Missile-launch Wichita | October 26, 1958 
and bomber 
TF33-P-1 Missile-launch Wichita | 1961 
and bomber 
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iblished in “Flight” for April 1, the author described 
Flying Training School at RAF Syerston, where the 


IN an article 

a visit to No 

first pilots trained ab initio on Hunting Jet Provost 3s are due to 
discusses this 


graduate in June. Here he “training revolution” and 
refers to the history and functions of Flying Training Command. 


LYING TRAINING COMMAND, initiated in wartime 

under the stress of having to turn thousands of civilians 

quickly into aircrew, now has a status second only to that 
of the operational commands; and its steady acquisition of Hunting 
Jet Provost 3s, so that from about May next year all RAF pilots 
will be jet-trained from the start, means that this young formation 
has taken a training revolution in its stride. 

Naturally the imminence of exclusively Jet Provost training 
provides perhaps the warmest current topic of conversation in 
FTC circles, and much more will be said on the subject in this 
context; but other facets of the Command deserve prior mention. 

Probably the most important is the most intangible—its 
influence on flying standards, an influence extending through- 
out the RAF and quite a long way beyond its professional 
boundaries. At the highest level, this is exerted through the 
Central Flying School, whose pure flying criteria affect all Com- 
mands throughout the world; and through the RAF College at 
Cranwell and Flying College at Manby. At its widest, this 
influence touches members of university air squadrons and youth- 
ful holders of flying scholarships; for after the demise of Home 
Command just over a year ago Flying Training Command took 
on several of its responsibilities, including jurisdiction over univer- 
sity air squadrons and checking of standards at civilian flying 
clubs operating the scholarship scheme. Likewise as legacies from 
Home Command, both the Air Training Corps and air section 
of the Combined Cadet Force now come under the wing of Fly- 
ing Training Command, which thus provides many air-minded 





“Closing the training-operational gap”: the Gnat Trainer 


youngsters with their first contact with the RAF. Not that this 
is exactly a direct one, for cadet corps officers are Volunteer 
Reserve men, and the standards which the Command checks (for 
example in the Air Experience Flights) are those of instructors; 
but in the eyes of cadets the Command which is above them 
represents the RAF and forms their first taste of Service authority. 
At annual dinners held by the 17 University Air Squadrons 
a senior officer from headquarters or one of the Groups is invari- 
ably present; and if a member of the Air Council or Air Staff 
is not speaking as principal guest, Flying Training Command’s 
representative usually touches on Air Ministry policy in his 
speech. Considering that the university squadrons have about 
700 members annually, many of them potential senior RAF 
officers, or embryo Cabinet Ministers or civil servants or scientists, 
these occasions provide fertile ground for sowing official seed. 
The cadet forces provide a vastly bigger audience for RAF teach- 
ing, though perhaps their members have less opportunity of 
hearing words from on high at first hand. With 31,000 boys in 
the ATC and over 8,000 in the CCF air branch, the importance 
of this source of RAF recruitment (to stress merely the pragmatic 
value of these bodies) makes Flying Training Command influence 
over them all the more important. - 
The Command’s headquarters are at Shinfield Park, Reading, 








Left, Air Marshal Sir Hugh Constantine; above, Hunting Jet Provost 3s ready for delivery to the RAF 


RAF Flying Training 


A COMMAND MOVES WITH THE TURBOJET TIMES 


in premises it has occupied since 1940. During that year, the 
former Training Command was divided into Flying Training 
Command and Technical Training Command; and during the 
war FTC was responsible for producing over 80,000 aircrew 
in the UK. At one time it controlled seven Groups; then after 
the war it contracted in size to two Groups plus CFS and the 
Colleges at Cranwell and Manby. With an increased demand 
for aircrew at the time of the Korean War, refresher schools were 
started; then came new flying schools for jet aircraft training. 
It was in October 1955, at Hullavington, that the first 
pupils went solo after flying ab initio on Jet Provosts. 

Flying Training Command’s present AOC-in-C is Air Marshal 
Sir Hugh Constantine. His Senior Air Staff Officer is AVM 
H. V. Hogan and the two Group commanders are AVM C. Scragg 
(No 23 Group, with headquarters at Church Fenton, Yorks) and 
AVM J. F. Hobler (No 25, at Manby, near Louth in Lincolnshire), 
The former Group is responsible for nearly all RAF pilot training, 
and the latter for non-pilot aircrew training (i.e., of navigators, 
air signallers and air electronics officers). 

It was AVM Hogan who gave Flight an admirable briefing, 
in his office at Shinfield Park, on the present and future of the 
Command. Speaking from first-hand knowledge, and with great 
experience of pre-war training, his narrative had both authority 
and perspective. Its chief theme was the changes incidental to 
the new pattern being introduced in about 12 months’ time, 
when all pilots entering the R. will fly Jet Provosts from the 
start. These aircraft, in the SASO’s view, “close the gap between 
basic training and operational flying.” The Command should 
have enough of them by May next year to complete its change- 
over to an all-jet basic pilot training routine; and although the 
aircraft were costlier than their predecessors, the saving in 
training time would make overall cost much the same. 

At present, pilots training under the old routine do nine months 
at one school and nine months at another: in future, they will 
do all their training up to wings standard (flying 160hr on Jet 
Provosts) at one station in a year, under the same commander. 
This will enable the instructional staff to assess their qualities 
accurately, and cut out the wastage in time caused by moves from 
one station to another. Overall training, to place a pilot in readiness 
for an operational conversion unit, will be reduced from 84 weeks 
to 78. Pilots will be selected at an earlier stage for their intended 
operational role; and under the new sequence it is intended to 
place a pilot in a squadron about one month earlier than formerly, 
bringing the period from start of training to front-line squadron 
to well within two years. When Gnat Trainers come into RAF 
service (it is hoped, “within three years”) they will close still 
further the narrowing gap between training and operational flying. 

Speaking from his experience of pre-war RAF training, and 
of the aircraft used before the Jet Provost, AVM Hogan said 
that while there were features which made flying easier there 
were also new difficulties. A jet aircraft with nosewheel under- 
carriage was “easier to get on and off the ground,” but its speed 
—a Jet Provost has a let-down rate comparable with that of the 
Vampire T.11, though its forward speed is less—required the 
pilot to react more quickly than in a piston-engined type. Again, 
equipment of the Jet Provost with UHF and DME makes its 
ground control and recovery practically comparable with its 
operational counterpart; but in practice the increasingly greater 
heights and speeds used by FTC aircraft raise new traffic control 
problems in the crowded skies over Britain. Whereas airline 
machines operate to schedules and the operational Co’ r 
employ predictable flight profiles for a majority of their sorties 
or fly under radar surveillance, FTC aircraft may be anywhere 
within 30,000ft and 50 n.m. of their home bases. In theory, they 
may fly where they like so long as they keep away from the 
airways; in practice, with USAF machines also using it, th 
space they inhabit on random flights is not as extensive as 
be supposed. As AVM Hogan pointed out, “With Jet Provosts 
we are using up a tremendous lot of sky.” The increased number 
of these aircraft coming into use will undoubtedly add to ATC 
problems; but the increasing co-operation between the RAF : 
civil authorities will undoubtedly mean that progressive solutions 
will be found. Humpurey WYNN 
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Part 2: A Fresh Look at the Navigation and ATC Problem 


IN Part 1 last week the author urged a “weapons-system” approach to 
the design of air transport facilities and equipment. Here he focuses on 
the more-than-ever topical problem of navigation and air traffic control. 


of air transport as a system, assessing the way in which com- 

ponent systems fit each other and meet the operational 
requirement as a whole. Navigation, air traffic control and com- 
munications are fields in which there is as much confusion over 
the operational requirement as any. In the well known words 
of John Dee, “navigation demonstraieth how, by the shortest good 
way, by the aptest direction, and in the shortest time, a sufficient 
ship between any two places may be conducted.” Navigation is 
therefore both the programme for the control system and the deter- 
mination of the optimum programme. The need for a navigation 
system as an essential element of the air transportation system is 
self evident: it may be programmed before flight or conducted 
entirely ad hoc. In either case it may or may not contain a human 


[’ was suggested that in 1960 we might think about the design 


The requirement for air traffic control is more vague. There 
is an intrinsic requirement for traffic control, or at least traffic 
rules, when a piece of space is simultaneously demanded by two 
or more vehicles. This occurs with cars at busy crossroads, with 
aeroplanes on taxiways, and sometimes in the airspace immediately 
around the runway. But, more generally, there is no intrinsic 
requirement for air traffic control. Even in the busiest control 
area, if control were withdrawn, the consequent collisions would 
not be due to a simultaneous demand for a few cubic feet of air 
space. Aircraft could happily fly 50 feet higher or lower. Collisions 
would be due to the fact that aircraft cannot at present navigate to 
avoid each other. Hence there is a general operational requirement 
for air traffic control because of the inadequacy of current naviga- 
tion systems. ne 

The first difficulty encountered here is that this simple assess- 
ment of air traffic control as a collision avoidance system, and as a 
method of programming space utilization around runways, is by 
no means universally accepted. The governments of the world 
consider that their sovereignty extends to the airspace above their 
territories and, as the minutes of many an ICAO meeting show, 
they regard air traffic control as a legitimate function of sovereignty. 
Indeed, by an inverse ratiocination, sovereignty is made to extend 
to any airspace controlled. One conspicuous example of this is 
the North Atlantic control areas, where control is exercised—with 
one exception—by NATO countries. Although the North Atlantic 
air spaces belong to no one, huge hunks are blocked off for the 
military purposes of NATO members through the medium of air 
traffic control centres operated by NATO members—hardly the 
function of a simple collision avoidance service. 


Other ATC Limitations 


Nor are other limitations of ATC universally recognized. In 
Europe quite recently a turbine aircraft of fairly high performance 
was regularly refused clearance for a straight climb-out in zero 
traffic conditions. The reasons given later were “height of terrain 
on the climb-out.” The controller was asked whether he had 
access to a flight manual or other means of computing net flight 
path of the particular aircraft. No reply was forthcoming. 

A further difficulty is that air traffic control is conducted at the 
public expense. Obviously, if a small or poor country—particularly 
one without well developed aviation of its own—hap to be 
below a dense traffic area, it cannot bear the expense of operating 
eficiently the ATC it insists on exercising as part of its sovereign 
rights. Here the wealthier members of ICAO, acting through 
the sterling efforts of ICAO technical assistance missions, and 
several other means, have helped to remove the more startling 
anachronisms. But the real problem is universal, and applies at 
least as much to the US as it does to Ruritania. j ; 

The control of aircraft to avoid collision without imposing 
huge economic penalties on their operation is extremely compli- 
cated and difficult. In any intelligent allocation of finances, the 
budget for ATC would be very large because the penalty paid by 
airlines for current ATC-inefficiency reaches £5 per passenger on 
some flights. But there is no “system.” The airlines (i.e., the 
passengers) pay for the inadequacy of the ATC, but pay little 
for the service. The governments (i.e., the taxpayers) pay for the 
service, but its inadequacy costs them nothing unless they are 
tunning a subsidized airline on the side. F 

the result is as bizarre as champagne in a tin mug. At inter- 
national ATC conferences considerable pressures are always 
exerted for the adoption of procedures that are easy for the con- 

To anyone concerned with the economics of air transport 
such an attitude is quite extraordinary. A group of airliners operat- 


AIR TRANSPORT AS A “SYSTEM’’ 





By J. E. D.. WILLIAMS 


ing collectively at a total cost of £2,000 per hour are held up by 
the capacity of a controller costing a few shillings an hour. The 
attitude of the control authorities is ectly acceptable within 
its own narrow terms of reference. e controller’s job is fre- 
quently extremely difficult, and the budget assigned to ATC is 
usually relatively large compared, for example, with the budget for 
lighthouses or hospitals. The crux of the problem is that ATC 
is designed, operated and, above all, paid for outside its proper 
terms of reference as a component of an air transport system. 

One notorious ATC problem, the North Atlantic, provides an 
example of the kind of difficulty involved. The basic requirement 
of a collision-avoidance service is to compare the future flight-paths 
of aircraft to ensure that at no time will the projected positions 
of any two coincide. Present positions are, strictly speaking, 
academic; if they are coincident it is already too late. 

The ATC requirement at any moment is therefore: (1) Flight- 
path data for a specific future segment; (2) the capacity to correlate 
data from different aircraft in the allotted time; (3) the ability to 
communicate instructions to aircraft before the in the segment. 

The basic difficulties in current North Atlantic practice are: 
(1) Aircraft rarely know where they are and never know where they 
are going (doppler is not yet standard); (2) The methods of data 
transfer and correlation within the ATC organizations are 
extremely crude; (3) Communications are of dubious reliability. 

The solution has been to separate aircraft 120 miles laterally, 
half an hour longitudinally and a thousand feet vertically (2,000ft 
above 28,000ft). This is quite safe, but it has nothing to do with 
control. The fact is that if we keep “aeroplane density” in the 
North Atlantic air to less than 0.0000001 per cent, the mean 
free path between collisions is satisfyingly large. The incidence, 
for example, of blunder in data transfer is so high that we can rely 
on nothing else. 


Penalties are Heavy 

The direct penalty of unfavourable flight oy in fuel alone 
on modern jets sometimes exceeds 10,000Ib. e indirect penal- 
ties are of a similar order. North Atlantic operators have been 
forced to buy larger, heavier, and more costly aircraft than they 
would otherwise require in order to have the range to withstand 
the penalty of ATC limitations. 

To illustrate how the management of ATC outside the environ- 
ment of the air transportation system results in a spectacular 
unbalance between the crude and elementary state of the art of 
air traffic control,and the advanced and sophisticated state of the air- 
craft controlled, there is the North Atlantic control authority which 
made a habit of reporting to the country of registry any aircraft 
which had been more than a certain distance off its approved track. 
It can be shown that with perfect navigating drills there is a 10-15 
per cent probability of exceeding this particular distance with the 
navigation aids available. Furthermore the only means that the 
control authority ever had of detecting an infri was the 
aircraft’s own position report. Investigating one such “infrac- 
tion” report the writer found that the aircraft had never reported 
far off track, nor had the position reports been corrupted in transit. 
However, he did find that the controller plotted great circles on a 
Mercator projection using a special curved ruler. One of life’s 
unanswered questions will always be: “Which way did he hold 
the curve for a north-south track?” The ingenious Kramer 
invented this projection about 1569, and most of its mathematical 
properties were explored by Bond in 1648. Since news takes less 
than three centuries to travel in the aviation industry, a discrep- 
ancy in the state of the art of such an order as this is not the fault 
of an individual or an organization. It is a problem of the aviation 
industry as a whole. 

Slowly improved methods of data handling and air-ground data 
transfer are being evolved. But we have not yet reached the 
point at which we can consider designing an efficient Navigation/ 
ATC/Communications system. How can we design anything so 
complicated when the navigation element is controlled by the 
airlines (subject to the type of aids the governments install), ATC 
is controlled by governments individually, and communications 
by either, both or anybody? 

In the view of one UK authority, ATC should continue to be. 
operated by “national teams,” and supersonic and other aircraft 
should be designed to fit the control system. We should really be 
shocked that over a period of 15 years we have let such an un- 
balance of technology arise that this view can be seriously 
advanced by an expert. 

One alternative is to learn how to navigate, thereby removing, 
partially or completely, the collision avoidance function from air 
traffic control. There are fashions in this. At some times the idea of 
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AIR TRANSPORT AS A “*SYSTEM’’... 


air-to-air collision avoidance is ridiculed. At other times it is taken 
seriously, usually just after an organization has received a research 
contract to study the problem. (The ridicule occurs just after its 
report is received.) It is surprising how difficult this problem is 
when one considers the effectiveness of missile-guidance systems 
currently being produced for the ——— function ! 
It must be universally recognized that the design of an efficient 
tion system (including ATC) is like the 


navi esign of a com- 
pletely new aeroplane in terms of the plexity of the 
parameters the research and development facilities required 


to produce the result. It is a task totally unsuited to government 
departments or to airlines. Attempts by international conferences 
to design such a system are merely facetious. The broad policy 
problems are: (1) How to get international agreement among 
governments and airlines on what it is we want designed. The 
specifications should be as broad as possible; (2) Agreement on 
who is to do it and who is to pay for it; (3) Implementation. _ 

About the only way to achieve (1) prerequisite is by discussing 
the ATC problem. For about five years we have all been doing 
our duty in this respect. ands of articles have been written, 
hundreds of meetings have been held. Even the Royal Aero- 
nautical Society, which for 50 years has been vigilant in the pro- 
motion of every aspect of aeronautics except the nee 
sciences, has had a main lecture on the subject. At IATA tech- 
nical conferences the ATC committees have for years attracted a 
few of the best brains in the —_y (who listen) and all the com- 
pulsive talkers (who don’t). The ATC problem is one of those 
things, like the selection of air hostesses, on which we are all 
experts. 


A Typical Discussion 


The pattern of the meetings is now fairly recognizable. We 
are discussing, perhaps, the validity of the area control concept 
... Speaker A is y basing his case on a pet navigation device 
which is thought to be particularly attractive in an area 
system provided the meaning of this phrase is not too precisely 
defined. Mr B, a practical man who has flown airways all his 
life, sees the problem in the light of his present cockpit display. 
He is in sympathy with Mr C, another practical man who repre- 
sents a small administration with a tight budget and who wishes 
to keep ramming aeroplanes down tubes that are already clogged. 
His superiors, not unreasonably, will not tolerate a budget for 
anything else. Mr D is an engineer who has come to look for civil 
applications of a highly sophisticated and still top secret device 
that he has designed. It is a component of a military system. 
Since everyone else except Mr E is talking about requirements 
in terms of the systems they already know, he does not communi- 
cate. Mr E is a philosopher. Philosophy is a splendid thing; but 
one cannot philosophize in 1960 about practical control concepts 
except in relation to an assumed set of possible control mechanisms. 
Discussions of this kind have, particularly since 1954, been 
extremely valuable in ameliorating the deficiencies of the present 
ATC ee by eliminating communication failures 
between controllers operators. But it is to be hoped that the 
real value of such discussions has been to establish that none 
of us has a solution, and that the only course is to have the 
system designed in the way we would design any other system 
of comparable complexity. 

But few governments will willingly relinquish control over 
ATC, and not all airlines will relish payi or it. The answer 
to the governments, of course, is that if they have made such a 
mess of the job that they must now ask designers to build aircraft 
to suit A it really is time they got out of the ATC business. 
Most of the airlines probably already realize that the cost to them 
of the inadequacy of the present A system is greater than the 
cost of operating it. If we cannot get universal acceptance of this 
then we shall just have to continue as we are, talking about the 
ATC problem without solving it, until we do get universal accep- 
tance. It is merely a matter of time, but it is time which costs 
the industry a handsome fortune every day. 

The critical problem is collision avoidance. Since we use ATC 
for this purpose, the servant has become the master. Most air- 
lines would agree that we primaril An improved navigation 
in the en route phase in order to orate the ATC problem. 

The long range navigation system is an unmitigated mess. Not 
since Ulysses has a navigator been subjected to such a mass of 
uncoordinated, heterogeneous and irrelevant information as the 
navigator of a modern transoceanic airliner. In addition to the 
human navigator himself the minimum elements are Loran, 
Consol, radio compass, VOR, ILS and star-gazing devices. Radar 
is used for map reading and drift on the more northerly routes. 
Doppler and are extras. A full set of radio (communica- 
tion and navigation) costs about £30,000 excluding Doppler. 

There appear to be two reasons for this state of affairs. The 
uncertainty as to the operational requirement has already been 
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mentioned. The second reason is that in the case of internationgj 


operations no one has the responsibility, the power or the means 
to produce a universal navigation system. Within the US the 
FAA does have the responsibility the power, and it has pro. 
duced a system which has an application to the problems of 
domestic US operation. This system has been extensively 
criticised, quite rightly, especially within the UK. But it dog 
have the peculiar and unique merit of being a system and not g 
random collection of heterogeneous data. 

The navigation equipment of a modern transatlantic airliner has 
just grown in random fashion. The sextant is there because no 
other aid in commercial airline operation has universal application 
and, as Francis Chichester once observed, the “astro” system js 
controlled by a non-political authority. But it is subject to unpre. 
dictable unserviceability (if used optically) because of high cloud; 
and the difficulties of a stable and accurate vertical in high-speed 
aircraft are well known. Perhaps for these reasons astronomical 
navigation has made little progress in the last 20 years. Sextants 
have only improved in the mechanical sense, and extensive manual 
computation is required to determine position 100 miles back. 

is a war-time device of Allied origin which provides 
limited information on aircraft position involving fairly laborious 
manual operations. Consol is a war-time device of German origin 
which is broadly comparable to Loran in terms of range, com. 
plexity of operation, error, and limitation of application to the 
real problems of North Atlantic navigation. Neither covers the 
North Atlantic. 

Radio compass and VOR both present the right kind of informa- 
tion in the sense that they tell the pilot, to a first approximation, 
what to do with one of his degrees of freedom (which heading to 
steer), provided that the ground station happens to be on the 
desired path. Otherwise, with airborne equipment currently in- 
stalled in airliners, either device merely provides more position 
lines of very limited range in the case of VOR, and great inaccuracy 
in the case of the radio compass. 

At a purely engineering level, long range navigation has always 
presented formidable difficulties and it is doubtful whether, at the 
state of the art ten or 15 years ago, very much more could have 
been done than, for example, the unfortunate ICAO Consol plan. 
We have now reached a state of the art, largely due to developments 
in missile guidance and military aircraft navigation, at which a 
system for long range navigation is feasible from a purely engineer- 
ing standpoint. One particularly has in mind Doppler, advanced 
airborne computors, improved long range phase-comparison tech- 
niques, and some aspects of inertial devices. 


What is the Demand For? 


The demand is urgent but the first problem is to decide what 
the demand is for. Those items in the specification for the long 
range navigation system which might receive universal acceptance 
are: 


(1) The system should be designed with ATC and communications 
as integrated components of the collision avoidance system. 

(2) The system be capable of providing navigation for the 
minimum-cost operation of aircrat t to the extent which the 
limitations of the ATC component permit. 

(3) It should be a a — and not a navigation aid, i.e. it 
output should be the form of direct input to automatic or 


human 7. 
(4) It should be universal or at least usable in all areas where a short 
range system is not required as part of a local collision avoidance 


system. 

(5S) Ideally it should be compatible with, and an extension of, the 
short range system, although this may have to be foregone i 
consequence of decisions on short range systems. 

(6) Finally it should be “ ical of information.” 

It is difficult, and perhaps unwise, to go much further with the 
specification for the navigation system without going to the design 
of the collision avoidance system as a whole. : 

The purely navigational requirement for air/ground communi- 

cations has not changed significantly since the ICAO annexes were 
written. These are, firstly, communication to the aircraft of 
information affecting the navigation (e.g., revised terminal weather) 
and, secondly, the essentially two-way transfer of information 
between aircraft and ATC. ere are currently three problems: 
(1) Communication cannot always be established. This is essen 
tially an engineering problem mainly in the field of propagation. 
(2) Channels are frequently saturated. This is due to the 

number of channels available, the slow rate of information transfer, 
and the excessive information transferred. (3) Blunder rate & 
high, this being due to the mode of communication, voice # 
manual morse code followed by manual teletype. ' 

Difficult though some communication problems certainly att, 

one cannot visualize them as a limiting factor in a properly d 
navigation system. Presumably the necessary economy 
accuracy of communication can be obtained by the telemetering of 
data on interrogation when the control and navigation systems 
become sufficiently sophisticated to use such refinements. 

First things last in system design. 
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HE Ministry of Aviation has 
declined to give Flight details of 
the Comet 4B noise tests that 
cleared BEA to operate jets from 
London Airport at night. The Ministry 
say they can add nothing to Mr Sandys’ 
statement that, at 90 decibels, the Comet 
is quieter than piston-engined airliners. 
As I suggested last week, decibels are 
a technically fraudulent measure of 
jet v. piston noise, rejected long ago by 
every authority on the subject. The 
Minister knows this perfectly well, of 
course. But all that aside for the 
moment. What were the test conditions? 
Where were the noise recorders posi- 
tioned? What were the weights and 
heights and power settings? What were 
the piston airliner types concerned? 
How will the Minister’s rules be en- 
forced—will take-offs be monitored and 
the records of compliance of each airline 
published, as in New York? All this is 
secret. 
* * * 


Because the disruption of family life 
is not a matter of national or commercial 
security, the next question must inevit- 
ably be: What is being covered up? 

By refusing to give information, and 
by fobbing off MPs with technically 
bogus figures, the Minister is not only 
neglecting his responsibilities to the 
public, which in this case has no redress 
in the courts. He is also doing a dis- 
service to aviation. 

More than two years ago, before jet 
operations began, I said: “We must not 
underestimate the reaction of the public 
to the growing social evil of jet noise. 
The reaction will, as the airlines move 
into the jet age, be violent.” 

Whatever form this reaction takes it 
will not, I feel, be in the interests of 
aviation. So I believe that the Minister 
would be well advised to break the con- 
spiracy of silence about jet noise. This 
is an instance where good public rela- 
tions is the only means by which the 
best can be made of a bad job. 


® A fortnight ago I remarked on the 
cult of the hand-gun in America, especi- 
ally among Servicemen. If you took my 
remarks with the pinch of salt that most 
people need to make their Bacon palat- 
able you may care to consider my 
picture this week. The official caption 
reads : “Flying clothes and pistols will 
be correct attire for Strategic Air Com- 
mand alert crews attending Easter ser- 
vices at Offutt Air Force Base Chapel 
Sunday. These crews, who must be 
ready to proceed to their planes and be 
airborne within 15 minutes, can’t take 
the chance of changing clothes for the 
services. Shown with their families at 


the Base chapel i isa typical SAC combat 
alert crew... 
My actual 


words were: “... in 


America the cult of the hand-gun . 
is a religion . . .” 

You may be thinking, as I am, that 
these defenders of the free world might 
find it possible to defend it just as 
staunchly if they stowed their personal 
weapons where pilot Bulli, in my pre- 
vious allusion, stowed his—near his seat 
in the B-52. 


@ Frederick Gibberd, architect of the 
new long-haul terminal for London Air- 
port (which will, the scale model sug- 
gests, be aesthetically very pleasing), was 
asked at a news conference whether his 
design had been approved by the Royal 
Fine Art Commission. 

His reply: “I am a member of the 
Royal Fine Art Commission.” 





Gun worship: see second story 


® A slender case can be made out for 
hushing up details of pool agreements 
with foreign airlines (“it’s a bit political, 
you know”). But there is no case what- 
soever for coyness about pool agree- 
ments between the corporations and the 
independents. 

Now pools are not necessarily com- 
pletely nasty. On the other hand, they 
are not entirely nice (see Flight, 
February 20, 1959). The airlines. say 
that pools are in the public interest. 
Well, all right—why not publish details? 
Why all the secrecy? 


* 7 * 


To find out how airlines guard their 
pooling secrets, I called on Sir Charles 
Boost, chairman of Plummet Air Lines. 
He has pool agreements (“we call them 
partnership or consortium agreements, 
old boy, because it sounds nicer”) with 
all 20 of his “competitors.” 

He explained that pools are designed 
to give better service to the public, and 
“are not, repeat NOT, old boy, designed 
to make things easier for Plummet.” But 
just in case “some ignorant nits get the 





wrong idea, all pool details are kept 


under absolutely super hush-hush 
wraps.” All the relevant files are kept 
in a strongroom aboard Sir Charles’ 
yacht, and the few trusted executives 
involved have to swear on oath to a pact 
of secrecy. And they have to learn off 
by heart the official statement (drafted 
by Boost High Gloss Images Ltd) which 
can be given to the press “as a last 
resort,” and which begins :— 

“The latest pool agreement is a further 
step along the trail blazed by Plummet 
towards giving that better service to the 
travelling public which it has always been 
our privilege, and indeed duty, to provide. 
More convenient schedules, common 
ticketing arrangements and higher load 
factors mean not only better service to the 
public but, reduced costs too, which, of 
course, mean lower fares. The evidence 
for the ne, of pool agreements is 
overwhelming . 

“So you see, old boy,” Sir Charles 
explained, “we just say raspberries to 
people who say that pools are a bad 
thing. Mind you, it’s a good job the 
Ministry doesn’t know some of the 
things that go on.” (At this Sir Charles 
nearly choked with mirth.) “Anyway, 
old boy, we say pools are in the public 
interest. And that’s all that matters— 
eh, laddie? Have another drink.” 


@ “You get these fellows in politics, 
what are they? They’re bald-headed, 
they twitch, they’re nervous. The 
trouble is they don’t know anything. 
They’ve been humiliated too much. 

“I mean, take the Blue Streak. The 
politicians are disbanding that, aren’t 
they? Why? Don’t rely on the Ameri- 
cans, because they’re lousy on missiles. 
Brother, they’re lousy. Aircraft-wise, a 
lot of people want shifting out of their 
jobs in this country. But quick.”— 
Marty Wilde, reported in “Today.” 


@ The Guardian tells the story of how 
Douglas Aircraft Company engineers 
found that 210 h.p. were being drawn 
from the DC-8’s engines for air con- 
ditioning etc. They thought this was a 
bit much so they designed a recovery 
system, a jet exhaust for the used cabin 
air. This was found to deliver thrust 
equivalent to 220 h.p.—‘and the only 
way to account for the additional power 
was the heat imparted to the air by the 
passengers .. .” Feeding champagne 
to Atlantic travellers, suggests The 
Guardian, may be “less efficient for pro- 
pulsion than feeding paraffin to jet 
engines; the principle is the same, and 
that is what counts . . .” 


@ Those of you who can grasp the 
technicalities of space flight should visit 
New York’s Hayden Planetarium. In- 
side, an American reader tells me, is a 
sign which reads: To SoLar SYSTEM 
AND Rest Rooms. 

ROGER BACON 














FOR satellites to be of scientific value their orbits must 
be determined as accurately as possible. Visual observa- 
tions play an important part in satellite tracking and often 
provide fixes of higher accuracy than those obtained by 
radio methods. Observations can be made without a great 
deal of expensive or elaborate equipment, and amateurs 
can make useful contributions to the exploration of space 
from their own back s. In this article the practical 
art of observing artificial Earth satellites is outlined. 


By A. E. and D. E. SMITH 


LOOKING AT 


country by the satellites section of the DSIR Radio Research 

Station at Ditton Park, Slough. One of the tasks of the 
section is to predict satellite transits day by day for up to a fort- 
night or so in advance. Without this service it would be very 
difficult, if not impossible, for any observations, visual or other- 
wise, to be made in Great Britain. On the other hand, observations 
(preferably visual) are needed for prediction work and the RRS 
we!comes observations which are sent in. Thus there.is a two-way 
flow of information between observers and the prediction team 
at Slough. 

A satellite’s track over the surface of the Earth is not a straight 
line, because of the rotation of the Earth on its axis. The calcula- 
tion of the apparent curved path is done by the RRS and plotted 
to make a “track diagram” which is circulated to observers from 
time to time with weekly prediction sheets of relevant data. The 
shape of the track diagram does not change appreciably from day 
to day, and so a single track diagram for a particular satellite can 
be used for a large number of transits. 

The diagram is printed on semi-transparent drawing paper, 
and is placed over a special outline map of the northern hemi- 
sphere. The map and diagram are to a common scale and the 


! ‘HE determination of satellite orbits is carried out in this 


Top of page, track diagram for Explorer 7 set up for a typical transit, 
together with RRS prediction sheet. 


Below, the authors at work 
















SATELLITES 


projection used shows meridians as straight lines converging and 
meeting at the Pole (see photograph). A drawing pin is placed 
through the North Pole position on the diagram and on the map 
so that, using the pin as a pivot, the diagram (and hence the ground 
track of the satellite) can be turned relative to the map underneath. 

In this way the track can be positioned for a particular transit 
—the necessary details are given on the RRS prediction sheets 
—and the bearing and range of the satellite at selected points along 
the track can be measured-off from the observer’s position. The 
height of the satellite is given at regular intervals along its track 
so that the satellite’s elevation above the horizon can be determined. 
Owing to the curvature of the Earth, this cannot be calculated 
by simple trigonometry and a special grid has to be constructed 
so that, knowing the height and range, the elevation can be 
read-off easily. 

For radio observations and, perhaps, professional visual observa- 
tions, the expected elevation of the satellite at various azimuths 
is normally sufficient guidance for an observation to be attempted. 
But for amateur visual observers, who do not normally have the 
means of measuring angles to the high accuracies required, it is 
easier to plot the elevations and azimuths on a star planisphere 
and so obtain the expected path of the Earth satellite relative to 
the stars. 

This is the method used by the authors, and an idea of how 
a typical transit appears when plotted this way can be obtained 
from the diagram, which shows the actual path of Explorer 7 on 
transit 2,622 on April 14 this year. Similarly, amateurs can most 
easily make observations by describing the satellite’s position at 
a certain time in relation to the stars. From this information the 
Radio Research Station can determine the azimuth and elevation 
of the satellite at the time of observation. 

The majority of Earth satellites are not normally visible to the 
naked eye, and demand the use of either binoculars or telescopes, 
but by no means all transits are even potentially visible. For a 
transit to be visible, the observer’s position must be in darkness 
but the Sun must be shining on the satellite. These combined 
requirements result in most current satellites being visible only 
for two or three hours after sunset and during a similar 
before dawn. With many transits, the satellite comes out or goes 
into the Earth’s shadow part-way across the sky, so that only part 
of the track is visible. Visibility details are therefore included 
on the RRS prediction sheets. 


Choice of Telescope 


A basic requirement for both telescopes and binoculars is that 
they should be suitable for night use, i.e., they must have fairly 
large object lenses. Their magnification should not be very great 
—normally a magnification of about 7 or 8 is quite sufficient— 
but the field of view should be wide, preferably nothing less than 
5°. For these reasons, astronomical telescopes have only limited 
use in satellite work. An advantage of binoculars is that they aft 
easily held by hand but they have the disadvantage that 
observer must have a very thorough knowledge of the stars. Its 
just too easy to get lost amongst the thousands of stars which are 
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Poth of Explorer 7 on April 14, 
as observed by the authors 
same transit as for track dia- 
gram opposite). Dotted sec- 
tions of track indicate periods 
when satellite was invisible 


visible through binoculars on a good night! This is not so 
necessary when using a stand-mounted telescope, since it is a 
simple matter to incorporate some form of clamping device which 
locks the telescope in one position when required. However, 
even with a stand, an ordinary telescope is not ideal, as the observer 
tends to get his neck tied up in knots whilst following an overhead 
transit! Elbow telescopes solve this problem and have the added 
advantage of being comparatively small. 

A year or so ago suitable government-surplus elbow telescopes 
were on sale in London for a few pounds and the authors took 
the opportunity of purchasing two of these. They can be seen in 
use in the photograph (left). They have object lenses of 50cm 
diameter, magnification about seven, field of view approximately 
7°, and have turned out to be a very worthwhile investment. 

The necessary calculations for an observation need to be started 
about an hour before the transit is due. Having obtained the path 
of the satellite through the stars, three or four evenly spaced 
positions along the path are selected which should be relatively 
easy to find in the sky. Next, the time the satellite is expected at 
these key positions is ascertained. (The necessary timing details 
are given by RRS on the track diagram.) Normally, with currently 
visible satellites, the difference in time between each position 
works out at somewhere between 30 and 90sec, and the time 
between the first and last position is usually of the order of three 
or four minutes. The times at these positions have to be memorized 
by the observers so that they look at each position at the appro- 
priate time. 


Scanning the Track 


The normal practice is to start searching the region around the 
first position a few minutes before the satellite is due, the exact 
amount depending upon the stated accuracy of the predictions. 
Whether the observer scans backwards and forwards along the 
track on either side of the position, or up and down at right 
angles to the track, depends mainly upon how accurately the 
satellite’s orbit is known (and hence the accuracy of the path 
through the stars) and upon the visibility characteristics of the 
satellite concerned. Certain satellites, such as Sputnik 3, topple 
over and over as they orbit so that the surface which is reflecting 
the Sun’s rays to the observer is continuously changing both size 
and shape. With this sort of satellite, it is essential to scan along 
the track in order not to miss a bright “flash” of a few seconds in 
what otherwise might be an invisible transit. 

An observation entails recording the exact position of the 
satellite in relation to the stars at a particular time, and is achieved 
by starting a stop-watch when the satellite crosses the line (or 
extended line) joining two stars near to its track, and estimating 
the satellite’s position along this line in terms of the distance 
between the stars. The observer must subsequently be able to find 
these stars on a detailed star atlas and so must not move away 
from them until he is certain he can identify them, even if this 
means letting the satellite pass out of his field of view. In this 
tespect, telescopes with clamping devices have the advantage over 
hand-held binoculars that they can be left trained on the stars 
concerned whilst the star atlas is referred to and the stars positively 
identified. 

The time of the observation is found by stopping the stop-watch 
at a definite time and deducting the stop-watch reading. The BBC 





time signals and the GPO speaking clock are a great help here. 
An alternative method of timing is to start the stop-watch at a 
certain time and stop it when the observation is made. This, 
however, has the drawback that the watch may be running for as 
long as an hour or more and small errors may creep into the 
observation because of the watch running slightly fast or slow. 
With the first method, the stop-watch can usually be stopped 
within five to ten minutes of its being started. 

The accuracy of observations reported to the Radio Research 
Station has to be as high as possible, since they are used to estab- 
lish the orbital period of the satellite. Most current satellites make 
somewhere between 14 and 15 revolutions of the Earth in 24 hours, 
and an error of one second in an observation could result in the 
predictions for a fortnight hence being approximately four or five 
minutes in error. 

An observation sent to the RRS has to include, as well as the 
satellite’s position at a certain time, the observer’s latitude and 
longitude and altitude above sea level. The length of time the 
satellite was followed and its brightness (expressed in terms of 
stellar magnitude) are also of interest to the station but are not 
essential for the analysis of the observation. 

The number of satellites which can be observed from Great 
Britain is growing rapidly (see table) and should soon reach double 
figures. The table does not include all satellites in orbit as some 
have orbital planes inclined at considerably less than the latitude 
of this country and hence their orbits do not bring them near 
enough to be observed 

The number of reguiar amateur visual observers in this country, 
based on the number who send observations to Slough, is less than 
a dozen. Perhaps this is because a fairly high proportion of 
attempted observations are unsuccessful. With Sputnik 3, which 
for a year or so was the staple diet of visual satellite observers, 
50 per cent of observations attempted by the authors were suc- 
cessful, and it is believed that this figure is fairly typical. Recently, 
however, in attempts on Explorer 7 and the Discoverer 5 capsule, 
the percentage has fallen to about 20. This can be explained by 
the much smaller size of these two satellites. 

At any time now the Americans are expected to launch their 
100ft-diameter inflatable sphere under the name Project Echo. 
This is expected to be easily visible to the naked eye from its 
planned orbital height of about 1,000 miles, and will make an 
important addition to the list of visible satellites. For many 
people this will be the first chance of seeing a man-made object 
a thousand miles away. 


SATELLITES AND CARRIER ROCKETS THEORETICALLY VISIBLE 
FROM BRITAIN AT THE PRESENT TIME 





Height | Mag- 
(n.m.) | nitude 


109-889 +6 
Double cone 30in dia x 30in | 300-584 +6 


Satellite Details 





1959 Epsilon 2 (Discoverer 5 | Cone-frustrum 3ft dia x 2ft 
capsule) 


1959 lota 1 (Explorer 7) 











1959 lota 2 (Explorer 7 rocket) eee 2 6in dia X 42in 298-582 +8 

1960 Beta 1 (Tiros 1 rocket) Unknown* 372-406 +5? 

1960 Beta 2 (Tiros 1) Cylinder 42in dia x 19in 372-406 +6 

1960 Gamma 1 (Transit 1B ylinder* 161-418 +4? 
rocket) 

1960 Gamma 2 (Transit 1B) Sphere 36in dia 161-418 +5? 

1960 Delta (Discoverer 11) Cylinder 5Sft dia x 19ft 95-330 +1 





* Exact values unknown at time of writing. 











Ramjetti 
Milanese 


IMPRESSIONS OF THE AGARD COLLOQUIUM ON 
HIGH MACH NUMBER AIR-BREATHING ENGINES 


ETWEEN April 4 and 8 the Combustion and Propulsion 
Panel of AGARD sponsored a colloquium in Milan under 
the general title of High Mach Number Air-Breathing 

Engines, with the active and generous help of the Politecnico 
di Milano as hosts. The meeting-place—the Leonardo da Vinci 
Museum—was a happy choice, for in studying the drawings and 
models of the great master’s manifold incursions into scientific 
and technological fields, whose fruition lay (for him) far in the 
future, one was constantly reminded of the limitations of lesser 
beings, and came suitably humbled to the many and various 
fountains of more recent knowledge. 

No AGARD function could fitly begin without a contribution 
from Dr Theodore von Karman, who obliged characteristically 
by excusing his “conservatism” in being enthusiastic about the 
“relatively unfashionable subject” of air-breathing engines by 
reminding us that he had qualified as a “reactionary” by advocating 
the missile and rocket aspects of spaceflight at a time when “many 
of the extremists advancing on our solar system were still in their 
scientific infancy.” He thought there might still be a time, some 
fifteen years hence, when some people would settle for a leisurely 
two-hour trip from Los Angeles to Paris to enjoy an ample con- 
tinental meal and acclimatize themselves properly to the European 
pace. In the latter connection, it was noticeable that not only 
the American speakers had red lights flashed at them by the very 
able instantaneous translation team (Inglese, Francese and Italiano, 
but not Tedesco) when the pace got a little too hot! 

The first session concentrated on The Future of Air-Breathing 
Engines, centred on papers by A. Ferri (Brooklyn Polytechnic) on 
Possible Directions of Future Research, and by M. A. Zipkin 
and Nucci (General Electric, Cincinnati) on Composite 
Launchers. These outlined possible uses for the air-breather 
for a cruise-type long-distance vehicle and for the launching of 
satellites and space vehicles, and gave performance data both 
on the vehicles and on ramjet powerplants for them. In connection 
with the launching of satellites, General M. Hooks of the USAF 
Air Research and Development Command made the significant 
observation that 60 per cent of the fuel required is used at speeds 
below Mach 6, which for the purposes of this meeting was well 
within the operating régime of air-breathers. In view of constantly 
reiterated pleas for more funds (preferably American?) to develop 
such engines, Dr A. M. Rothrock (National Aeronautics and 
Space Administration) came near to bringing his audience to tears 
when he spoke of the “agonizing reappraisal” which NASA had 
had to make before deciding to spend the bulk of its annual 
thousand-million-dollar budget on rocketry rather than air- 
breathers. In his opinion, a hypersonic ramjet project would 
cost a hundred million dollars a year, in engineering rather than 
purely scientific effort. 

The second day brought contributions from J. A. Drake (USA) 
on Hypersonic Ramjet Development and from G. L. Dugger 
(Johns oe University) on Engines with Supersonic and 
Subsonic Combustion, followed in the afternoon by papers by 
J. F. Connors and L. J. Obery (NASA, Lewis) on Considerations 
of Hypersonic Inlets, a mainly theoretical survey which was 
supplemented by a particularly able presention of experimental 
and analytical work by G. H. McLafferty (United Aircraft Cor- 
poration research laboratories) under the title Hypersonic Inlet 
Studies. Points at issue here were the search for the optimum 
inlet configuration, cooling requirements, and the difficulty of 
adequately predicting inlet losses, particularly where the geometry 
is variable. In the discussion, Dr J. Seddon (RAE Bedford) helped 
to keep our feet on the ground by pointing out that it was all very 
well to speak of placing intakes and exhaust nozzle in favourable 
regions of the pressure distribution round the vehicle but that, 
at speeds around Mach 4, the engine was likely to be by far the 
largest part of the vehicle. He also pointed out that, at these 
speeds, pressure recovery alone was a deceptive criterion of intake 
“sophistication,” and that at sufficiently high speeds quite simple 
configurations came back into the picture on grounds of increasing 
kinetic-energy efficiency. 

Wednesday was concerned with Supersonic Combustion and 
Detonation, with papers by H. Behrens and F. Roessler (Institut 
Franco-Allemand de Reserches de St Louis) on Supersonic Dif- 
fusion Flames, and a formidable analysis of Plane Detonation 
Waves by A. K. Oppenheim and R. A. Stern (University of 
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California, Berkeley) which will surely become a standard 
reference. 

_ Thursday’s session provided a fascinating contrast, with Papers 
in the morning by P. P. Wegener (Jet Propulsion Laboratory of 
Cal Tech) on Supersonic Nozzle Flow with a Reacting Gg 
Mixture, and by E. A. Lezberg and R. B. Lancashire (NASA, 
Lewis) on Expansion of Hydrogen-Air Combustion Products, ang 
after lunch a British contribution by J. H. Horlock (Liverpogl 
University) on Research in Turbomachinery. On the first topics, 
the complexity of the experimental and analytical procedures 
needed to distinguish between equilibrium and frozen flows, even 
with very simple chemical systems, was vividly brought out (what 
price “freezing” at 3,000 degrees Rankine?). However, in con- 
tributing to the discussion of an earlier paper, D. H. i 
(National Gas Turbine Establishment, Pyestock) had pointed out 
that some 60 per cent of the dissociation energy of exhaust pro. 
ducts was due to carbon monoxide, which gave hope of a si 
approach without too much loss of accuracy. On the subject of 
turbomachinery, it was refreshing to find interest centred on the 
homely Mach number range (under Mach 3) below that at which 
other speakers had started: here one ungratefully wished for a 
bridging of the gap by the inclusion of a paper on hybrid power. 
plants such as and ram-rockets. 

The final session was concerned with the search for materials 
able to withstand the extravagant demands of some of the earlier 
proposals, a burden shouldered jointly by P. Duwez (USA) on 
Materials Limitation, and by A. J. Kennedy and A. J. Murphy 
(College of Aeronautics, Cranfield) on Temperature Effects on 
Material Characteristics. Though both papers reviewed a wide 
range of materials, familiar and otherwise, with considerable 
emphasis on graphite, the second cast its net wider in considering 
the possibilities of cermets. 

From this welter of specialized contributions it is hard for a 
mere observer to present a concise overall conclusion. That there 
is life in the old dog (the air-breather rather than the observer, 
about whom grave doubts remain) yet was evident, but so also 
was the need for elaborate veterinary treatment to make said dog’s 
life worth living. Particularly would it be difficult for the poor 
hound to avoid grievous injuries as he advanced further into the 
famous “thermal thicket” (an expression produced by one speaker 
with a touching air of having evolved a new turn of phrase), and 
besides tanning his hide with rare and costly materials he might, 
like Samson’s lion, need to be turned inside out to cool his 
innards by radiation. Taking his liquid nourishment at unpre- 
cedented speed would present his digestive system with new prob- 
lems and, while simple means of swallowing might yet prove 
adequate, the converse process would need more careful thought 
and painful experiment. 

So ended a conference in which a field of heroic proportions 
was surveyed, and one looks forward to early publication of the 
proceedings to facilitate a fuller appreciation of the picture in the 
round, wherein the occasional shortages of preprints, and diffi- 
culties of absorbing detailed comments in instantaneous transla- 
tion, are rectified. One could have wished for a more even distri- 
bution of papers between the various nationalities represented, 
although the prepared comments showed that the preponderance 
of American authorship of papers did not by any means reflect 
a one-way traffic of ideas or of experimental interest. That this 
interest was not more fully supported by unscripted comments 
was perhaps inevitable with so much to be said in so little time. 
Still, there were those among the delegates who found a parting 
encouragement from Leonardo in his proposal for a man-powered 
aircraft: it may not be hypersonic, but it might yet win him 





that £5,000 prize by proxy. J. R. PALMER 

FORTHCOMING EVENTS 

April 30- 

May 8. Rally and Second-hand Aircraft Sale, Cosnes, France. 

May 2. Society of Engineers: “Problems of the Launching of 
Black Knight,” by G. E. Tharratt. 

May 3-13. Mechanical Handling Exhibition, Earls Court, London. 

May 4. British Institution of Radio Engineers (Computer Group): 
“‘Computer-controlied Television Displays for Flight 
Simulators,” by J. N. Naish. 

May 4. Kronfeld Club: “Army Aviation, Past and Present,”’ by 
Maj P. A. Downward. 

May 5. RAeS: Annual General Meeting. 

May 6. RAeS Rotorcraft Section: ‘“‘The Personal Helicopter,” by 
J. S. Shapiro. 

May 6-8. Shackleton Sales Weekend, Kidlington, Oxon. 

May 9-11. Institute of Welding: Spring Meeting. . 

May 11. RAeS: Second Halford Memorial Lecture (at Hatfield), 
Powe’ its for Supersonic Transports,” by J. S. Alford. 

May 11. British Institution of Radio Engineers ( ¢ Group): 
re, Guidance in the Automatic Landing of Aircraft,” 
y J. r. 

May 11. Kronfeld Club: “Around the USA,” second of two lectures 
by John Furlong. 

May 12. RAeS Astronautics and Guided Flight Section: “On 
srw gy BS of Space Research,” by J. E. Allen. 

May 19. RAeS: ith Wilbur Wright Memorial Lecture, “Mathe- 
matics and Aeronautics,” by Prof M. J. Lighthill. 
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The Easter Monday meeting at Goodwood, reported below, attracted 
ger 100 visiting aircraft, some of which are seen in this picture 


[N the first sustained good weather of the year, a total of 
102 aircraft visited Goodwood on Easter Monday for the 
aircraft display and the motor racing which followed it. Having 
said that, it must be recorded that it was made nearly as difficult 
for those who came to watch the motor racing to see the aero- 
planes as it was for those who came by aeroplane to get a good 
view of the racing. 

The idea of a flying display and business aircraft exhibition was 
to demonstrate what a practical form of transport business aircraft 
could be, and the sunny weather and the motor-racing crowds on 
the roads around Goodwood were persuasive reminders of the 
advantages of travel by air. All the same, it was clear that the 
British Automobile Racing Club (which organized the meeting) 
regarded the airfield and the aeroplanes as a sideshow, and on 
Faster Monday it was not made easy for visitors to Goodwood 
to get a good view of the new aircraft lined up on display. 

Before the demonstrations started, the 15 or so aircraft par- 
ticipating were parked a long way from the paddock and access 
to the airfield itself was discouraged. Once flying began the 
airfield was closed and, subsequently, when the shiny and desirable 
new aeroplanes were drawn up along the enclosure fence, most 
of the spectators had already departed to seek vantage positions 
from which to watch the motor racing. 

But although fewer people than one would have liked managed to 
view the creature-comforts being offered by Cessna, Piper, Piaggio 
and others this year, the flying part of the display was splendid. 
First off was the new Lycoming-powered Auster D4 (still in its 
prototype G-25-8 lettering) and the Jodel D.117—a pair of 
sparkling white doves under a cerulean sky. Next came the dainty 
Linnet and the MetaSokol, the latter demonstrating the rapidity 


Sport and Business 


with which its undercarriage could be retracted while the Linnet 
diced in no uncertain fashion fast and low over the stands. As 
the first pair landed the Prospector leapt into its steep climb and 
four Cessnas (150, 175, 210 and 310) in the extensive range from 
Witchita purred out in line astern ready to take-off. Preceding 
them into the air was Peter Masefield’s Chipmunk, now with 
new sloping windscreen and Day-Glo gleaming brightly in the 
sunlight. 

Off went the Cessnas one by one, the 150 to climb high and 
demonstrate a spin, the 175 to turn sharply off the deck and the 
210 to demonstrate its remarkably steep climb and the neat and 
clever retraction of its undercarriage. All used flap to good effect 
on landing. As the pale green 310 climbed purposefully away to 
start its fly-past, the Piper competition—Super Cub, TriPacer, 
Comanche and Apache—lined up for their display. Off went the 
Super Cub after an almost zero-length run, the Comanche sped 
steeply away in a sustained climb while the Cub looped, and 
then the Cub hovered almost stationary as the Comanche tore 
up and down past the stands a few hundred feet above the serried 
ranks of visiting aircraft. Next came the Apache and the TriPacer, 
the former following the fashion among the twins of feathering 
and restarting the “difficult” engine in each turn. To sign off for 
the business aircraft were the Italian Piaggio P.166 and the Czech 
Super Aero. While the latter feathered and unfeathered its pro- 
pellers the former was displayed most energetically, ending with 
a rousing full-throttle, downhill, down-wind run very low over 
the heads of the crowd. 

Those who had known Goodwood in earlier days as Westhamph- 
nett could not have failed to have been stirred by the next item 
on the programme, a nostalgic duet by Geoffrey Quill, Spitfire- 
mounted, and Bill Bedford in a Hurricane. The Spitfire opened 
the show with two cracking upward rolls and as the Hurricane 
dived to join mock battle the Spitfire streaked in again underneath. 
For four or five glorious minutes they gambolled happily at low 
level, turning inside each other, tail-chasing and pulling g to keep 
within the confines of the circuit. Then they came wingtip to 
wingtip low across the field to break left and right above the heads 
of the crowd. 

Finally, to complete the parade, Treble One squadron’s 1960 
Easter debut. In spite of a number of changes in the team the 
quality of the flying has lost nothing during the winter and a new 
formation—a “treble one” loop with nine aircraft—has been added 
a an opening manceuvre. As last year, formations of nine and 

€ are used to keep up an almost continuous show, and at 

wood their positioning and timing were fully up to the 
standard set previously. Rather more generous use of smoke 
made their formation-changing easier to appreciate and the finale, 
as before, was a loop and diving bomb-burst with smoke by the 
nine and an upward, Prince of Wales feathers break by the five. 
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GLIDING RALLIES over the Easter weekend were held at Long 
Mynd (Midland Gliding Club) and at Lasham. The former was 
won by Philip Wills and the latter by Wally Kahn, both flying 
Slingsby Skylark 3s. Daily tasks at the Long Mynd included 
dog-leg distance via Lasham, an 84-mile triangle via Cosford and 
Leominster, and an 80-mile race to the Bristol Club’s site at 
Nympsfield. Runner-up to Wills was the team comprising Flt Lts 
S. D. Cretney and Ronald Dunn (Skylark 3), and Sgt John 
Williamson (Olympia 419) was placed third. 

At Lasham, an out-and-return flight to Upavon was set on 
Saturday, April 16. Pilots were required to identify the club 
gliders at Upavon as a turning-point identification but, unknown 
to Lasham, the Upavon club had moved to Netheravon for the 
weekend. This resulted in Tony Deane-Drummond and Frank 
Irving both turning at Netheravon, and hence failing to complete 
the course (this misfortune robbed Deane-Drummond of first 
place in the rally). On this day Roger Mann (Skylark 3) gained 
100 points with a best time of 2hr 53min; Kahn was second with 
3hr 15min; and Hugh Mettam, also in a Skylark 3, was third. 

On Sunday, April 17, the task was a goal race to Dunkeswell, 
Devon, a distance of 98 miles. In the leading places were Deane- 
Drummond, Burton and Kahn. On Easter Monday a 100km 
triangle with turning points at Stockbridge and Hungerford was 
set, and Deane-Drummond and Kahn were the only two pilots 
to complete the course. The final points totals at the end of the 
rally were: Kahn, 260; Deane-Drummond, 200; Hugh Mettam 
and Rika Harwood (team entry), 195. 


THE SCOTTISH PARACHUTE CLUB has been formed at 
Perth Aerodrome on the initiative of Dr C. Robertson and with 
the co-operation of Airwork Services Ltd and the Scottish Aero 
Club. The parachute club’s first course is planned to start on 
June 4 and to continue for two weeks: inquiries should be addressed 
to the club, c/o Airwork Services Ltd, Perth Aerodrome. 





RETROSPECT 
From “Flight” of April 30, 1910 


Spanish Crowds and Flying: From the accounts which have come to 
hand from Madrid and Bilbao, it would seem aviators would be well 
advised to keep clear of Spain. On the 25th inst. Caudart had arranged 
to give some exhibition flights at the Chamartin de Larosa aerodrome 
at Madrid, but, owing to the strong wind, he declared it was impossible 
to fly. At this the crowd commenced to hurl stones, and in order to 
try and appease them he attempted to fly. He, however, fell from a 
height of 20ft, and then the spectators threatened to lynch him, and 
he was only rescued by the civil guard. The aeroplane suffered 
considerably. 






































CORRESPONDENCE 


The Editor of “Flight” is not necessarily in agreement with the views expressed by correspondents in these columns, 
The names and addresses of the writers, not for publication in detail, must in all cases accompany letters. 


After an Accident 

N his article After an Accident (Flight, April 1), Capt C. C. 

Jackson includes a paragraph entitled “ARB Evidence.” In 
this he criticizes Courts of Inquiry for failing to obtain independent 
substantiation of the evidence which the Board’s witnesses offer 
to the Court in respect of aeroplane performance. By implication, 
intended or not, the author suggests that since the Board’s witness 
is not “independent” his evidence may be unreliable. 

It is not my purpose to debate what action is proper for a Court 
of Inquiry, but I deplore the comments made about the ARB 
which are, im some respects, inaccurate and are certainly 
misleading. 

Firstly, it should be clearly understood that the Board’s wit- 
nesses present the Court with the best facts available to them in 
respect of performance, in as much detail as the Court itself 
requires. In some cases these facts are not directly applicable to 
the circumstance of the accident, in which event the Board’s 
witness provides estimates of performance appropriate to the 
circumstances. For instance, the latter would be the case if the 
accident involved the aircraft flying above its maximum per- 
missible weight. Whether or not an independent check of these 
statements of facts or estimates is desirable is not for me to say. 
But it should be borne in mind that technical evidence is offered 
in a great many fields (e.g., structural s , autopilot behaviour, 
etc.) and there seems no reason to require “independent” sub- 
stantiation of one statement and not of all. 

As regards the point that during a long aircraft life aerodynamic 
efficiency falls off it should be remembered that the ARB is one 
of few authorities (if not the only one) which requires a regular 
check on the performance of every aircraft. When these figures 
show a fall in performance has occurred, action is taken. The 
Board’s witnesses do not quote “theoretical” figures, but the best 
that can be judged from flight tests on the prototype, monitored 
by subsequent service checks. 

Capt Jackson apparently feels that the certification of aircraft 
performance is based on techniques of a freak variety which are 
unrepresentative of ordinary day-to-day operations. The whole 
aim of the Board’s approach in the performance field has been to 
obviate this state of affairs. 

I will accept that there are still loose ends to be tied up, but 
in general modern flight-testing seeks to be representative of 
operational techniques. In the landing phase, to which Capt 
Jackson draws particular attention, the British so-called “rational 
method” is based entirely on records of operational landings, and 
this method is gradually superseding the older system. 

London WC2 WALTER TYE, 

Chief Technical Officer, Air Registration Board 


Aerial Publicity 


wit you kindly permit me to make a few observations relating 
to the discussion of aerial advertising in the committee stage 
of the Civil Aviation (Licensing) Bill on March 29? 

Each and every medium employed in advertising will, at some 
time or another, arouse indignation and objections from someone; 
but it also seems reasonable to comment that in their general trend 
certain statements reported in The Times for March 30 were not 
only unjustifiably biased but substantially untrue. 

I was gratified to read that Mr Bernard Braine (Essex, South- 
East, C) refrains from criticizing the practice and profession of 
advertising but, assuming I have correctly interpreted the 
remainder of his comment, I cannot agree that advertising in the 
air is either indecent or unethical. 

Mr F. F. A. Burden (Gillingham, C) goes so far as to declare 
that “few, if any, reputable advertisers would use the air to adver- 
tise their products.” Such comment is rather unfair to our interests, 
quite untrue in its allegation and completely devoid of factual 
foundation. He further asserts that the utilization of aerial pub- 
licity involves advertisers in unwarranted expense and I respect- 
fully suggest that this also can only be attributed to the fact he is 
entirely uninformed on the subject. 

As far as my own company is concerned a great deal of time, 
effort and expense has been devoted towards the provision of a 
responsible, commercial aerial publicity service based upon strict 
obedience to the rules of the air as prescribed by the controlling 
Ministry, and a sense of sound judgment where safety is concerned 
—on occasion, we have refused applications for commitments 
which appeared unduly hazardous to the general public. The 
practice of loud-hailing from the air we have never adopted, nor 
supported. . 
Our enterprise has always enjoyed a warm welcome through- 





out the advertising profession and, in general, among the many 
clients whose accounts they control. The facilities we offer ar 
utterly respectable and the contracts entered into are carefully 
discussed with responsible executives in the organizations Calling 
upon our services. I can assure Mr Burden that, contrary to his 
apparent belief, we have an impressive list of user organization 
whose reputations one could consider as unassailable and, addj- 
tionally, encouraging recommendations confirming the benefits 
derived from this method of advertising. 

It is fully appreciated that the type of activity in which we ar 
engaged should be subjected to some form of logical and intelligen; 
control within the framework of advertising generally, My view 
is that the proposal to ban aerial publicity is inequitable in oop. 
ception, that it should be allowed the right of survival on its merit: 
among the many other present-day advertising media. 

At all events, no such proposal should be based upon anythi 
which savours of personal discrimination, nor should the issue bk 
unnecessarily prejudiced by statements which are groundless 
There are many of us who will rightfully expect that future pro. 
ceedings will be conducted in a refreshing atmosphere of fair 
play and impartiality. 

A. H. RISELEY, 


Colnbrook, Bucks 
Managing Director, Skyscript Lid 


Aviation in Antarctica 


I WAS delighted to see Wg Cdr Beattie’s authoritative lene: 
[April 1] on aviation in Antarctica, and I cordially agree with 
the views he expresses. 

Although such a distinguished expert as Sir Vivian Fuchs ha 
heralded the era of Antarctica airlines, I can find no vestige of 
evidence to support the belief that there will either be the pas. 
sengers or the technical facilities to make such operations prac- 
ticable in the immediate future. 

There has been a tendency to visualize a similarity between th 
Arctic and Antarctic so far as air route developments are con 
cerned, but really they are very different. In the Northern Hemi- 
sphere lives the greater part of the human race and large ares 
within the Arctic Circle are permanently inhabited. In th 
Southern Hemisphere there are fewer people and no one live 
permanently in Antarctica. At the same time, for strategic an 
military reasons there has been far more done to provide th 
necessary bases and to solve the operating problems in the Arctic 

Weg Cdr Beattie’s most distinguished countryman Huber 
Wilkins was the real father of Arctic Aviation, who crowned two 
years’ endeavour in Alaska with the remarkable flight from Alask 
to Spitzbergen in 1928, for which he was duly knighted. Thi 
was in a Lockheed Vega flown by the Norwegian Ben Eilsen. Al 
this, and contributions such as those of Gino Watkins’ British 
Arctic Air Route Expedition, led to the establishment of a chair 
of aerodromes in Iceland, Greenland, Baffin Land and Labrade 
during the Hitler War. These expensive facilities were provided 
as a matter of military expediency, but actually presented a valuabk 
factor in aid of civil aviation for the years of peace. They helpe 
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the transatlantic services to begin with, and then the new ro 
of the Arctic, pioneered by SAS. 

The Antarctic, on the other hand, benefited not at all fra 
the war. Political rivalries and the International Geophysical ¥ 
have since resulted in a number of bases being set up at eno 
cost, but none of a permanent nature. Marble Point, as an ¢ 
lished aerodrome, remains a dream of the future. 

In conclusion, I should just like to comment on Wg 
Beattie’s statement that when Wilkins became the first man 














in Antarctica in 1928 he was flying American aircraft as me 





of an American expedition. This is literally true, because F 
was paying for the expedition; but the whole driving force 
leadership lay with Wilkins and there was no American Ge 
ment interest, other than in the naming of his discoveries. 

London W1 JOHN GRIERSOS 


Drawing a Blank 


WAS most interested in A.C. B.’s review of the book 

down and Glory (Flight, March 4, page 316), which I fing 
a very complete and comprehensive mine of information. 
like your reviewer, I was irritated beyond measure by 
system. In my copy of Five down and Glory the “Aces ina 
section referred to in the appendices facing page 258 doe 
exist other than a complete blank page. I have since | 
other people have found this omission. Has any American 
of Flight any information about this particular section? 
Birmingham 14 Maurice A 
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first flown a year ago today, Dornier’s five-seat Do 28 
STOL transport (two 180 h.p. Lycoming O-360s) has 
now sprouted spats. It is being demonstrated at the 
Hanover air show (reported on pages 583 and 586) 
ond production is under way. An order for five has, 
it is reported (“Flight,” March 11), been placed by 
the South African bush operator Protea Airways 


AIR 
COMMERCE 


IATA’s ‘‘Fanciful Propaganda’’ 


N our review of the 1960-61 IATA fare structure (“IATA Sorts 
It Out,” March 25) we noted that the fare reductions were not 

substantial year-round cuts, and that the transatlantic jet fare 
differential remained built into the new fare structure. But these 
remarks were mild compared with those now levelled at IATA 
by Emanuel Celler, chairman of the US Congress House Com- 
mittee on the Jud.c.ary. In a letter dated April 4 to the chairman 
of the Civil Aeronautics Board, which was published in the New 
York Times for April 17, he suggests that the CAB should not 
approve the new IATA fares. He also suggests that the CAB 
should withdraw its approval of IATA’s rate-making machinery. 

His letter, reproduced in part below, will accentuate the historic 
feud between IATA and the CAB. It also shows that the CAB 
has the full support of Congress for tough policies towards IATA. 

“The airline industry announced the new IATA rate structure with 
great fanfare. Allegedly, new low rates had been devised which would 
provide the stimulus for a marked increase in international air travel. 
Analysis of the fare structure actually proposed, however, clearly shows 
the industry’s claims to be fanciful propaganda. Rather than a step 
forward in the development of greater markets for international air 
wansport, the new IATA fare structure is simply another example of 
acartel’s short-sighted attempt to maximize airline profits at the expense 
of the travelling public. 

“Prior to the March meeting of IATA in Paris, responsible members 
of the airline industry indicated that not only would the $15 surcharge 
for jet aircraft be eliminated, but that also there would be a comparable 
reduction in the fares on propeller-driven aircraft. IATA, however, 
did nothing to implement these assurances. 


SILVER CITY SHOWS ITS 


UBLICATION of the long-awaited report of the Channel 
Tunnel Study Group was the occasion for Eoin Mekie, chair- 














man of Silver City, to reveal his airline’s ideas for a replacement 
for the fleet of venerable Bristol Freighters. It was also the first 
public intimation that Handley Page are associated with a new air 
ferry design. 

The chairman’s attitude to the tunnel was unequivocally “agin 
it.” Not, he said, because it threatens Silver City’s business, but 
because the share which might have to be contributed for installa- 


















































































“On the contrary, the jet surcharge, instead of being eliminated, has 
been permanently incorporated into the basic fare structure that is to go 
into effect on May 1. Instead of a substantial reduction in the economy- 
class fares on propeller-driven aircraft, IATA’s new rate schedule 
inexplicably inflates the entire rate base, and after a discount results 
in a mere $7 reduction. The reduced fare clearly is inadequate to tap 
the new necessary markets that would become available by a substantial 
reduction in economy-class fares. 

“You will recall that the Anti-trust Subcommittee in its report had 
a number of criticisms of the IATA rate-making mechanism. One aspect 
of IATA’s operations, which the report noted, was its disregard for the 
policies of the United States Government. .. . 

“As a result of all of the factors disclosed in its investigation, the 
Anti-trust Subcommittee came to the following conclusion :— 

“The committee believes the time to restore competitive conditions 
to the international air transport industry is long overdue. Accordingly, 
the committee believes the board [CAB] should re-examine its approval 
of the IATA rate conference mechanism. Our national anti-trust policy 
demands that the interests of the travelling public of the United States 
and of the world no longer should continue to be subjected to the force 
of ‘an all-embracing international cartel.’ ” 

“IATA’s proposed new rate structure, I believe, is but another indica- 
tion of the continuing validity of the Anti-trust Subcommittee’s analysis 
of the IATA mechanism and the necessity for action that implements the 
Subcommittee’s conclusion. In all the circumstances I believe the Civil 
Aeronautics Board not only should withhold its approval of the new 
rate schedule that IATA proposed to make effective on May 1, 1960, 
but the Civil Aeronautics Board also should withdraw the approval it 
gave in 1946 to the IATA rate-making machinery.” 


HAND 


tions by British Railways (perhaps £22m of the total cost of some 
£129m) seemed likely to be a burden on the taxpayer. No doubt 
Mr Mekie is particularly sensitive on this point; negotiations for 
the £5m investment by British Railways in Silver City, with which 
the airline hoped to finance their new fleet, recently broke down, 
presumably because of the need for the Government to under- 
write heavy railway losses. 

Silver City would meet any competition from the Channel 
Tunnel, said Mr Mekie, provided that it was not subsidized. But 
if the Government came in, he was not prepared to go ahead 
without the assistance of public money. 

Comparing the capacity of a tunnel with that of the air ferry, 
Mr Mekie said that 20 aircraft of the type specified by Silver City 
could do the same amount of work in the year as could the tunnel, 
and the new aircraft would allow rates to be reduced very sub- 
stantially. (Presumably he referred only to car and not to freight 
traffic.) He saw as the main disadvantages of a tunnel the neces- 
sity to funnel an immense number of cars into the entrance, the 
claustrophobic effect of car passengers riding within their cars in 
closed trucks and, above all, the risk of squandering an immense 
investment on a fixed installation at a time of exceptionally rapid 
technological development. In 10 years’ time, said Mr Mekie, the 
prospect of operating cross-channel hovercraft could not be ruled 
out. This would be sufficient time in which to depreciate Silver 
City’s new aircraft but it would by no means allow for depreciation 
of a tunnel. 

The reason he gave as to why no order had yet been placed for 
a new aircraft to supersede the Freighters was “the re-organiza- 
tion of the aircraft industry,” but an aircraft similar in design to 
the model could be delivered to them in 1963. He hoped that 
within two or three months a firm order would be placed— 
“although not necessarily with Handley Page.” The new aircraft, 
said Mr Mekie, would have “immeasurably more favourable 
economics than the aircraft that were operated now.” It would 


Silver City say that an order for their new air ferry should now be 
placed within two or three months. Here is the Handley Page HPR8, 
an interpretation of the airline's specification. It is powered by two 
Rolls-Royce Darts; a note about it appears overleaf 
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New noses: on the left is the first of 23 Vickers Vanguards for TCA, the Canadian airline being about to place a repeat order for three, fy 

delivery early in 1962, to serve routes in N. America and to the W. Indies. The aircraft may have flown by the time this issue appears, and it is dy 

for delivery in July. On the right, with its cabin-air system intake prominent, is the first Avro 748, soon to fly from Woodford. As reported los 
week, three 748s (series 2s with RDa.7s) have been ordered by BOAC Associated Companies for Aden Airways, for delivery in 1962 


AIR COMMERCE... 


be built partly in Great Britain and partly by a consortium of 
French companies in France. How would it be financed now that 
British Railways were not to invest in the airline? “I know where 
the money is coming from,” said Mr Mekie, “but I am not pre- 
pared to say. It will not be French money.” Were French Rail- 
ways involved in any way? “No.” 

Mr Mekie went on to explain that co-operation with the French 
industry was in line with current Government thinking, that it 
might produce a cheaper aircraft by extending possible markets (it 
might be surmised that the French independents could be inter- 
ested in this type of design) and that it seemed a fair arrangement 
in view of the amount of business that Silver City did in France. 
However, he said, the arrangements that were to make this an 
Anglo-French project had no bearing on traffic rights or upon the 
applications for long range routes (Auxerre, Paris and Cologne) for 
which Silver City applied last summer and which are still out- 
standing. “We intend,” said Mr Mekie, “to order the aircraft 
anyway. But it would not be unreasonable to give some guarantee 
that subsidized competition would not interfere with our plans.” 

The new aircraft would be built by a British contractor and 
a consortium of French firms. Bréguet and Hurel Dubois have 
both been mentioned in this connection. The model is Handley 
Page’s interpretation of Silver City’s ideas. Two versions are 
envisaged: a 100-seater air bus with a range of about 500 miles 
and a payload of 16,000lb, and a six-car ferry with nose loading 
through clam-shell doors and seats for 25-30 passengers. In each 
case the same fuselage is used and many Herald parts could be 
incorporated; fin and outboard wings bear obvious signs of Herald 
influence. Power would be provided by two of the “most power- 
ful Darts,” presumably RDa.10s of 2,660 e.h.p. for take-off. This 
power unit is at the moment specified by only one other manufac- 
turer, the Japanese consortium producing the YS-11 transport. A 
retractable undercarriage would be fitted but on cross-Channel 
services it would be left in the “down” position to minimize the 
risk of failure. Single-engined climb on one Dart, even with wheels 
down, is thought likely to be adequate. The operating cost of the 
100-seater passenger version—which includes an observation 
lounge in the nose, toilets and freight stowage—would be “better 
per seat mile than a DC-3 bought for £20,000,” and Mr Mekie 
said that it should be possible to get fares down to about ld per 
passenger mile. 

The total value of Silver City’s order is likely to be about £4m. 
The price per aircraft is expected to be rather more than £4m each. 


MASEFIELD LOOKS AHEAD 


A WORLD demand for about 300 long-haul 120-passenger 
supersonic airliners by the early 1970s can be forecast with 
confidence; cost would be about £4m each. Whether they should 
be of light alloy for Mach 2.2 or of steel and titanium for Mach 3 
is “one of the most controversial topics of the moment.” This is 
said by Peter Masefield, president of the Royal Aeronautical 
Society, in a paper being read yesterday, April 28, to the London 
Congress of the Institute of Transport. 

Present estimates suggest, says Mr Masefield, that the direct 
operating costs of a Mach 2.2 supersonic transport “will be about 
the same as those of the subsonic jet.” Smaller payload-capacity 
of such an aeroplane, due to greatly increased fuel requirements, 
would be offset by productivity: he considers that “the relative 
economics of the supersonic transport, compared with the subsonic 
jet. appear likely to be satisfactory.” 

Ten years from now, forecasts Mr Masefield, we can expect to 
be flying to New York in three hours. But there is still, he feels, 
a bigger demand for much-lower-cost services at slow speeds: 
“Were equal technical effort devoted to [this] we should probably 
see a 480 m.p.h. 200-passenger ducted fan aeroplane capable of 


operating profitably at fares cut by at least 25 per cent.” So far 
city centre travel in concerned, Mr Masefield considers thy 
VTOL and jets are not a possible solution within the foreseeable 
future. Helicopter economics unfortunately do not look » 
encouraging as those of supersonic aircraft; costs are likely wp 
remain about 20 per cent above those of comparable fixed-wing 
aircraft over 150 to 250-mile ranges, and much higher on longer 
ranges. But there will be opportunities for large turbine hel. 
copters over short routes “where there is a certain depth of trafic 
willing to pay premium fares for the saving in time, and tk 
convenience, of a one-vehicle journey.” Mr Masefield says that: 
“differential fare structure such as is now beginning between je 
and propeller-driven aircraft will do much to develop non-expenx 
account air travel.” 


SUPERSONIC SUPER CARAVELLE 


NNOUNCED in France last week were plans for a Mach 22 
2,500-mile range transport to be built jointly by privately. 
owned Marcel Dassault and by the public company Sud Aviation 
According to Georges Hereil, Sud’s chairman, a first flight in 196 
should be possible. Another proposal is for a twin-engined civil 
military turboprop with a range of 1,500 miles to sell at abou 
£110,000. 

Thus, in spite of Mr Sandys’ remarks after his recent visit t 
France that there was “really good hope of Anglo-French o 
operation on supersonic aircraft,” the Dassault-Sud Supe 
Caravelle is plainly a French national venture, although it wx 
made clear that overseas collaboration was not ruled out and tha 
the engines would be British or American; it had not yet ben 
decided which. Certainly the US are already involved through 
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the technical and sales agreement between Sud and Douglas. 


which M Hereil confirmed would extend to the supersonic airliner 

Although the way is still open for UK-French collaboration « 
a transatlantic-range supersonic airliner, the present announce 
ment is an indication that the two firms feel it time to get on with 
the job, particularly in the medium-range field in which the 
specialize. 


SIX MINUS ONE 


ONG-RANGE operations by British independent airlines » 
the six-pool association (see Flight last week) will be cor 
ducted by BKS and by Starways. The latter airline were @ 
advertently omitted from the list of airlines given last week, bu 


they were in fact one of the pioneers of the idea and will hav . 


responsibilities for both domestic and overseas operations. The 
six-pool line up then is Starways, BKS, Cambrian, Derby, Channel 
and Jersey, but participation of the two operators in which BEA 
have an interest, Jersey and Cambrian, is not yet certain. 


1960’s ACCIDENT RECORD 


"THE first four months of 1960 have seen the loss (estimated) 0 
400 passenger lives in airline accidents. Last week two mort 
accidents occurred, the eleventh and twelfth in a year which, % 
far, has suffered a disturbingly below-average safety record. 

On April 20, 33 passengers and crew were reported killed whe 
a C-46 of Lloyd Aero Colombiano crashed at El Dorado airport 
Bogota, while preparing to land. (This was the second accides 
to a Colombian C-46 in 26 days; a C-46 of Sociedad Aeronaute 


Medellin crashed near Medellin on March 25, killing 25 of the #9 


people on board.) 

The second accident last week, on April 22, involved a DC4¢ 
the Belgian company Sobelair, which crashed into Mount Bogot 
in the Congo while descending to land at Bun‘a in the course 
a flight from Brussels to Elizabethville via Rome. Cairo 
Stanleyville. There were no survivors among the 28 passenget 
and crew of seven. The commander was a Briton, Capt Richaté 
Whiteside, formerly a pilot with BOAC and SAS. 
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BOAC and the New Pattern 


AST week Flight asked Keith Granville, deputy managing 
director of BOAC, a number of questions arising from the 
big changes recently made in British air transport. Because 

fas been suggested (Fight, April 15) that Britain has “double- 

od” IATA, the first question was: “Would you agree, as the 
ister suggested in the House on April 5, that it was the British 
plans that caused IATA to agree to fare reductions?” _ 

Mr Granville gave a qualified “yes” to this question, emphasiz- 

that IATA had been in no doubt that Britain intended to go 

4 with her cabotage plans whether she got international fare 
ions or not. He agreed that we had pointed the cabotage 

pistol; but the fact that, having got what we wanted, we had pulled 
the trigger was not as double-dyed as it appeared. In fact, all 
the negotiations with IATA had been aimed at producing fares 
that would not be disrupted by the British cabotage fares. 

Did IATA know the details of the proposed cabotage fares, 
and the fact that they would be to all British cabotage territories? 
“They did not know all the details, but they were in no doubt 
that the fares would be to all cabotage territories,” Mr Granville 
aid, adding that there had been no complaints irom any IATA 
carrier about the British proposals. 

This prompted the questions: Will British cabotage tickets be 
combinable with the standard international fares? Will it not be 
cheaper (for example) for a passenger to go to Tokyo via cabotage 
cass to Hong Kong? “Tickets will not be combinable,” Mr Gran- 


i | ville said. “Passengers availing themselves of the cabotage fares 


will have to sign a certificate of British residential qualifications,” 
aform which was being agreed with the independents. There was 
no suggestion that the fares would be limited to British passport 
holders. “But everything possible is being done to avoid under- 
mining,” he said. 

Would it not be possible, we asked, for a passenger to perjure 
himself by filling in an untrue declaration of residential qualifica- 
tions? And to book to, say, Hong Kong and then buy an onward 
ticket to Tokyo? Mr Granville repeated that everything possible 
_f would be done to avoid this sort of thing, though BOAC could 
not stop passengers perjuring themselves. But even if this sort 
> fof advantage was taken of the British cabotage services, the scale 
fof the diversion would be very small. It was in BOAC’s own 
interest, indeed, not to lose traffic from its new economy services 
to coach services, and the differential between the two classes of 
service was being arranged to minimize diversion. 

Having dealt with the etiquette aspect of the way in which 
the new fares had been arranged, we asked Mr Granville for as 
much information as he could give us about the commercial pool 

ents with the independents. On which routes would 
BOAC and their established partners (e.g., EAA, CAA, SAA, etc) 
share coach class with the independents? On the routes to Africa, 
sid Mr Granville, BOAC would share traffic with British United 
Airways to Nairobi, Entebbe, Ndola, Lusaka and Salisbury. On 
the route to Bermuda traffic would be shared with Eagle Airways 
Bermuda. (Mr Granville was careful to emphasize that it was 
with the Bermudian associate of Eagle and not with the parent 
company that traffic would be shared on this route.) No partner- 
ships with the independents were involved on service to the other 
cabotage points, namely Aden, Singapore, Hong Kong, Barbados, 
Kingston, Montego Bay, Trinidad and, possibly, Nassau. 
We asked what equipment and seat pitch would be used on the 


"i cabotage class services? “We have not yet made up our minds,” 


sid Mr Granville, “but very likely Britannias.” Could DC-6s be 
wed? “Yes,” he said, “propeller-type aeroplanes.” All would 
beoperated entirely in coach class configuration, and not in mixed 
dass form. Seat pitch would be 34in maximum, and, depending 
'§ "pon satisfactory seat design, possibly very much lower. 

what proportions would BOAC share capacity on cabotage 
class services with the independents? Mr Granville assured us 
that this had not yet been fully worked out. Would it be in the 
10:30 ratio? Mr Granville replied, “Not necessarily.” As a 


A ‘“‘FLIGHT’’ INTER- 
VIEW WITH KELIA, 
GRANVILLE, THE COR- 
PORATION’S DEPUTY 
MANAGING DIRECTOR 


general principle, he explained, “the national carriers concerned 
are entitled to reciprocity” in the share of traffic. The national 
carrier (EAA in the case of British East Africa) would therefore 
be entitled to “a full share” of the traffic, the remainder being 
shared by the UK carriers.* Would this not mean that BOAC 
would finish up with perhaps a very minor proportion of the 
traffic? Mr Granville emphasized that the precise details had 
not yet been worked out; and therefore he could not say either 
whether the economy class [IATA-fare] traffic to Africa, as well 
as the cabotage class traffic, would be included in the pool with 
the carriers concerned. 

Could it be, we asked, that though technically the territory con- 
cerned—i.e., East Africa and Central Africa—was entitled to 
what he called “a full share” of the traffic, in fact there would be a 
separate arrangement between BOAC and its partners [EAA and 
CAA] on these routes? Pressing Mr Granville further on this 
point, we asked whether revenues would be shared in direct 
proportion to capacity offered? And did he not consider it to be 
in the public interest for the corporation’s pools with the indepen- 
dents to be published? What was there to hide? 

With good-humoured forbearance Mr Granville replied, “If I 
tell you that I have washed behind my ears, you don’t have a look 
to make sure, do you?” ‘To our question as to whether details of 
the pool agreements would ever be published, without which (we 
suggested) a proper assessment of new arrangements between the 
corporations and the independents could not be made, Mr Gran- 
ville thought this was unlikely. As the Minister had said, the 
arrangements were being made between corporations and the 
independents; details of pool agreements were not necessarily 
known to the Minister. Had the Minister called for details? “No, 
and this was unlikely.” 

Asked whether the pool agreements would be subject to periodic 
review, Mr Granville said, “probably at least once a year.” But 
their successful operation “depends on the spirit of the thing,” 
and he was convinced that there was a great deal of good faith on 
both sides. 

We asked Mr Granville whether there would be any equipment 
pools with the independents. He emphasized that BOAC did 
not propose to invest any capital in new aircraft for an indepen- 
dent. “But in certain circumstances BOAC might assist the 
independents by providing aircraft, with crews, on a normal 
charter basis.” 

Did he envisage Eagle operating on the London -USA- 
Canada route direct? This, he said, was a matter for the new 
Licensing Board, and BOAC would oppose any such application. 

Finally we asked what control there would be over quality com- 
petition on the cabotage class services. Even though the opera- 
tions were in pool, would there not be a tendency towards one 
side trying to attract more traffic than the other by resorting to 
expensive quality wars? “Control will be self-control,” Mr 
Granville said. “We are all reasonably grown up and we are going 
into these operations with complete good faith on both sides.” 





* Col M. C. P. Mostert, general manager of EAA, said in this context 
earlier this year: “We contend that traffic should be shared on a fifty- 
fifty basis. At the moment we carry about a tenth only, and we are not 
being compensated for the loss of the rest. . . . It is all money going 
out of this country.” (Flight, January 1, page 12.) 


BEA’S BIGGEST PROFIT YET 


FoR the sixth consecutive year BEA made a net profit in the 

1959-60 financial twelvemonth which ended on March 31. The 
profit is estimated by Lord Douglas to be about £2m after pay- 
ment of interest, which amounted to about £1.25m. This is a 
teord profit, double the corporation’s previous highest, £1m, 
in 1957-58. The chairman notes that BEA’s traffic has 

creased by about 100 per cent over the past five years, compared 
mth the 75 per cent rate of increase recorded by the world’s 
trlines as a whole. As is customary, final audited figures for 
1959-60 will not be available until later in the summer. 

At the same time the managing director of BOAC, Basil Small- 


peice, announces an important cut—as planned—in operating 
costs. Though he remarks that it is “still too early to give any 
firm information about the results for the 1959-60 financial year,” 
he can say that BOAC is now in a “much stronger position” than 
it has been in recent years. In the current year, 1960-61, total 
operating costs look like going down to 29d per ton-mile, a 
notable reduction of 10d on the specific cost three years ago. 
Half this improvement, Mr Smallpeice says, has been contributed 
by the engineering and maintenance department which. in the 
same period, has brought down its very high costs of 104d per 
c.t.m. to 53d per c.t.m. 
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NEW YORK TO MOSCOW 


CCORDING to Y. P. Loginov, director-general of Aeroflot, 
services between New York and Moscow may be inaugurated 
this summer. Another senior Aeroflot official, Viadimir Vassilive, 
said in Brussels recently that Tu-114 services from Moscow to 
New York would start “in the second half of the year.” This, 
according to Reuter, was confirmed by a spokesman for Pan 
American, who hold the rights for New York - Moscow services, 
which will presumably be operated with Boeing 707-320s. 
According to Aviation Daily, Aeroflot has ten Tu-114s. To date 
no formal negotiations between the civil aviation authorities of the 
two countries have been entered into, but it is reported that the 
USSR authorities have asked for talks on a bilateral agreement. 
It will be recalled that last February Aeroflot offered to make 
available a Tu-114 for noise tests at New York (Flight, March 4). 


CAPITAL’S TROUBLES 


N° prior notification was given to Capital by Vickers of their 
intention to “foreclose” on the airline’s Viscount debt. This 
was stated by the president of Capital, David Baker, at a share- 
holders’ meeting in Washington on April 21. “We face a very 
serious situation,” said Mr Baker; Capital had been “living from 
hand to mouth for many years,” but Vickers had said that they did 
not desire to put the airline out of business. Charles Murchison, 
vice-chairman of the board, said at the meeting that Capital’s 
fortunes should take a turn for the better this summer, and he 
could “see no reason on earth why the British should not be 
reasonable and go along with us.” 

Meanwhile Time says that CAB’s reluctance to grant Capital 
their request for a subsidy is because the Board has “severe doubts 
about the quality and efficiency of the airline’s management . . . 
It is also unfavourably impressed with the activit.es of Charles 
Murchison, who forced Slim Carmichael out of Capital.” 

Time reports from the New York fournal-Amencan columnist 
Leslie Gould (whose wife is Althea O’Hanlon, assistant vice- 
president of Capital and a close friend of Mr Murchison). This 
columnist says that Mr Murchison, “armed with inside informa- 
tion,” sold two-thirds of his shareholdings when Capital stock was 
at a peak four years ago, later buying back at substantially lower 
prices, quadrupling his former shareholdings. His law firm, says 
the fournal-American columnist, has been paid the equivalent of 
£210,000 in legal fees by Capital in the past six years. 


ROTODYNE ORDER CANCELLED 


‘THE big Canadian helicopter operator Okanagan, which placed 
an order for one, plus an option on two, Fairey Rotodynes in 
September, 1958, has cancelled the order by reason of late delivery. 
Originally the Rotodyne was to have been delivered to Okanagan 
in 1961-62. In his annual report to the shareholders the chairman, 
L. F. Stevenson, says:— 

“In your directors’ 1958 report, reference was made to the Fairey 
Rotodyne, and it is with regret that your directors advise that the 
earliest delivery date is now set as 1964. This has necessitated the 
management of your company looking elsewhere for a satisfactory 
passenger helicopter. A route survey for a proposed helicopter 
service from downtown Victoria to downtown Vancouver is being 


Under construction at Gatwick is the first timber hangar in the UK— 
one of three units to be erected for Overseas Aviation by Beves & Co of 
Shoreham. It has a fire rating of not less than one hour before collapse, 


which is said to be much longer than that of unprotected metal 





FLIGHT, 29 April 1% 


Hiroshima Asakura, assistant manager (maintenance) All Nippee 
Airways and T. Hatano of Mitsubishi Shoji Kaisha visited Aer Lingus 4 
study operation of the Friendship, of which they have 20 on order, T 

are seen with Capt W. Scott, assistant general manager (technica) 


conducted by specialists in this field and in preparation for th} 
advent of a satisfactory helicopter for this service, arrangemen, 
have been made with one manufacturer to supply a turbine hej. 
copter for test runs during the month of April to obtain Operating 
information. An application has been filed with the Air Transpor, 
Board for permiss.on to commence a service to Victoria, using; 
twin-turbine passenger helicopter. This application will be pro. 
ceeded with if the route studies now being made and the economic 
of the helicopter under consideration satisfy your directors thy 
the operation can be conducted without direct subsidy.” 

In New York Airways’ report for 1959 reference is made to th: 
Fairey Rotodyne becoming available in 1965. It is confirmed tha 
a letter of intent for five Rotodynes has been placed with Fairey 
and that there is a preferred production-line provision for ]5 
additional aircraft. 


CONSPIRACY OF SILENCE 


FROM David Beaty’s book Cone of Silence has been made on 

of the best aeronautical films of recent years. The novel gave 
indications that the author was professionally more pilot tha 
writer; the film-makers have cleaned up style and dialogue to the 
benefit of a story of almost documentary credibility. 

The irony of the plot is in the verdict of “pilot error” brough 
after an accident against Capt Gort—a pilot who always “flew by 
the book” and who never departed by a hair’s breadth from speeds 
and procedures laid down in the operations manual. Yet he i 
blamed for “holding the nose too high” after failing to get his 
airline’s new jet Phoenix airborne at maximum weight and ten- 
perature from Ranjibad airport. At first he gets scant sympathy 
either from the designer of the Phoenix or from his fellow pilot, 
who—unknown to tne training captain, the manufacturer or th 
court of inquiry—fly by feel and keep the nosewheel on the run- 
way to gain a few knots beyond the VR speed in the manual. 

It is, of course, a layman—the accused captain’s daughter—who 
makes the first, almost blasphemous suggestion that the Book 
could be wrong, but only after another Phoenix has been destroyed 
and Capt Gort killed in an accident exactly similar to the first 

“Pilots don’t make the same mistake twice” declares the train- 
ing captain, and the way is opened to rescind the verdict of th 
first inquiry; to remove the stigma of “pilot error” from the 
record of a dead captain. The aircraft operating technique is 
altered, but a pilot scapegoat has been found convenient at ; 
time when national pride, prestige of the airline and the reputation 
of the manufacturer is staked against intense competition. 

Here book and film depart their previous close liaison; m 
celluloid the pilot is cleared of blame for both accidents at th 
second inquiry. The novel follows more closely the real-life 
events on which it was based; a gesture is made but the inquiry 
is not re-opened. From airline president downwards, the con 
of silence is maintained. 

Coming at a time when jet runway lengths, ground stall effects 
and unstick manual speeds are again under close review, this is: 
timely and exciting film; no pilot could see it without mentally 
following through every action of each take-off and landing 
sequence. Shot largely at Filton last November, the chief star— 
the six-engined Phoenix—is Bristol Siddeley’s Avro Ashton with 
an additional pair of pods. 

Allowing for some narrative and descriptive licence—a scent 
in which decompression occurs at 21,000ft contains a series of 
improbabilities—naiveties and technical inaccuracies are unob- 
trusively few. Advice was given by Capt Crewdson of Film 
Aviation Services, but it was a pity that the up-to-date ICAO 
phonetic alphabet was not used (Metro for M was soon super 
seded) and Calvert approach lights disappearing under the nose 
on take-off may cause a raised eyebrow. These are small criticisms 
indeed, and in contrast it was good to see that film shots of Londos 
Airport were sufficiently up to date to show a Viscount in the 
new BEA colours. Cone of Silence is being shown in 
now and will be generally released on May 23. 
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FLIGHT, 29 April 1960 


The first jet services 
to pass through Man- 
chester (on April 20) 
were those of Sabena. 
One of their 707s is 
seen there (with Man- 
chester’s nearly com- 
ied new control 
tower in the back- 
ground) in the course aa: are 
of @ training flight. -_: 
Four take-offs and 
landings were made 
on the 7,000ft run- 
woy in heavy rain and 
strong crosswinds 
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yvcil AND D.H.121 


OME more details of the Vickers VC11 have become available 
from a foreign source. These are given in the following table 
alongside equivalent data for the D.H.121:— 














D.H.121 vcit 

3 x RB.163 of 4x RB.163/1 of 
Powerplant 10,100!b st. 10,850ib st. 

thrust each thrust each 
Max. take-off weight 105,000ib 170,000ib 
Max. coach seats 100 123 
Tankage 3,840 Imp gal 6,990 imp gal 
Landing weight 100,000!b 138,S500ib 
Zero fuel weight 85,500ib 123,500ib 
Weight less fuel and payload 63,200ib 93,585ib 
Field length, 1,000-mile stage 6,000ft 6,000ft 
Length 114ft Bin 136ft 
Span 89ft 10in 103ft 
Wing area 1,358 sq ft 1,600 sq ft 





Even a superficial assessment of the above figures indicates that 
the two designs differ significantly. The VC11 is much heavier, 
more powerful and—with nearly double the tankage—longer- 
ranging than the essentially short-haul 121. It may be asked 
what was, or is, the dilemma about one Government investment 
competing against another (“VC1l versus D.H.121,” Flight, 


BREVITIES 


BOAC’s first Bocing 707-420 is expected to arrive at London Airport 
today, April 29. Three more will follow by May 15. 


Air BP have signed an inclusive contract with Malev to supply 
fuel at western airports. 


A Piedmont F-27 was involved in a collision with a ae anaes 
Cessna 310C over North Carolina on April 20. None of the passengers 
in the airliner was hurt but all four occupants of the Cessna were killed. 


BEA’s senior Comet captains have been awarded a salary of £4,400 
by the Industrial Court. Senior captains flying other aircraft will get 
between £3,250 and £4,100 depending on the type of aircraft. Other 
tanks of pilot are also to receive increases. 


The Anglo-American discussions reviewing the Bermuda air agree- 
ment, recessed at Barbados on March 17 after three weeks of talks, will 
be resumed on April 28 in Washington, and not in London as was 
officially stated after the Barbados meeting. 


_The Guild of Air Pilots and Air Navigators has awarded master air 
pilots’ certificates to Capt José M. Carreras of Air Charter; Capt John R. 
Jeffrey of BOAC; Russell A. Palmer, chief test pilot of Smiths Aircraft 
Instruments; and Capt Sydney Walton of Hunting-Clan Air Transport. 


East African Airways Comet services to Nairobi and Dar-es-Salaam 
ae to start in August. There will be three services a week from London 
and later a twice-weekly service to Bombay and a weekly service to 
Johannesburg. Maintenance will be carried out at Nairobi but engine 
overhauls will be a BOAC responsibility. 


An American source reports that maximum take-off weight of the 
Boeing 727 short-range jet transport project is 128,000Ib. Seating con- 
figuration would be 68 first-class, 88 mixed, or 114 all-coach. The 
fuselage will be of standard 707 section but shortened to 114ft 8in. The 
Project is still three-engined, and Boeing are reported to have told United 
and Eastern that deliveries could be made in about 1964. 


An organization to be called the “National Aircraft Noise Abatement 
Council” has been formed by the Air Transport Association of America, 
the Aircraft Industries Association, and the Air Line Pilots Association. 
ts object is to tackle on a national level the jet-noise problem and the 
public relations headaches it causes. A joint statement pledges that 
information on noise-abatement activities would be provided to the 
industry, the government and the public. They would act as a national 

fing house, “a central source of information and experience.” The 
President is Brig-Gen Jack Cram, a retired marine officer. The organ- 
@ation’s address is 1145 19th Street, N.W., Washington 6. 
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February 26), because Vickers would obviously not have been 
so unrealistic as to project a direct competitor for an aircraft in 
production and with the accolade of a corporation order. 

It must be recalled that D.H. have never actually said that the 
121 is essentially short-haul. In fact, in their very first statement 
about the 121 more than two years ago they said: “It goes without 
saying that the D.H.121 will carry its capacity payload on con- 
siderably longer stages than 1,000 miles if loaded to a higher 
take-off weight and with a longer runway than the 6,000ft specified 
by BEA. This fact should extend the market for the type. Later, 
when engine development allows more thrust, still longer stages 
will be possible. The wing design affords a large fuel reservoir.” 
[D.H. Gazette, April 1958, page 41.] 

A new 121 development, the Mk 2, appears to be the fulfilment 
of that statement. In other words, D.H. contend, the developed 
D.H.121 would indeed be one Government investment competing 
against another, namely the VC11. 

But, equally, the VC11 can be developed, too: the figures above 
are for an aeroplane that evidently falls considerably short of the 
Convair 600—or even the 880—in payload/range capabilities. 
Therefore the question is not “Do the D.H.121 and VC11 waste- 
fully compete?” but “Does the VC11 fill the payload/range 
gap between the D.H.121 and Mk 2 at the lower end of the UK-jet 
transport range-band, and the VC10 and Super VC1O0 at the upper 
end of the band?” If so, it is a gap worth filling. 


It is reported that Alaskan Airways are negotiating for two Caravelles 
for delivery in 1961. 


A BEA Viscount and a Dakota were damaged when they collided at 
Ringway Airport, Manchester, on April 15. It is said that the Viscount 
sustained considerable damage. 


Air France is reported to be considering the purchase of three more 
Boeing 707-320s. At present the airline has 17 on order and deliveries 
are current. 


Eagle Aviation have applied to the CAB for a foreign operator’s 
permit to carry passengers and freight on complete charters to all points 
in the United States. It is proposed to operate between cities in the US 
and any point in Europe, Turkey, Iran, Iraq, Syria, Jordan, Israel, Saudi 
Arabia, Egypt, Libya and Morocco. 

Last week there was a sudden upsurge in orders for Viscount 810s. 
Three were ordered by All Nippon Airways of Tokyo, three by the 
Ghana Government for Ghana Airways, and a repeat order was placed 
by VASP of Brazil (five 827s were ordered by VASP in 1958). The total 
of Viecounts now sold numbers 423; value | the All Nippon and Ghana 
Airways’ contracts 1s about £2m each. 


Handley Page appointments: D. A. Casley (left) and A. N. Stack have 
joined the Reading company to add power to the Dart Herald sales 
drive. Mr Casley is sales office manager, and Mr Stack is commercial 

sales representative. A new HPR project: pages 607 and 
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SERVICE 


AVIATION 


Air Force, Naval and Army Flying News 


RNZAF in Antarctica 


CTIVITIES at Scott Base by the 
RNZAF Antarctic Flight were des- 
cribed by its leader, Sqn Ldr L. C. Jeffs, in 
an interview reported in a recent issue of 
the RNZAF News. One of the most inter- 
esting parts of his narrative concerned the 
rescue of Fit Lt P. Rule and himself after 
forced-landing in the flight’s Beaver. 
Neither of them was injured, but they had 
to wait seven days before being rescued by 
Fit Lt W. J. Cranfield in the Auster. 
During this time the two stranded men dug 
a 6ft trench to protect their tent, marked 
out a 3,000ft landing strip (on which a 
USN Dakota made an abortive landing 
attempt), operated their radio equipment 
and prepared one cooked meal per day 
from survival rations. 

When the flight was reduced to one air- 
craft following the loss of the Beaver, its 
members took part in general base main- 
tenance and assisted in the construction of 


Members of the Manchester UAS team which won the DH Trophy at 
Woodvale last Saturday: from left, Cdt Pit R. Trueman; Fit Lt L. Ramsay, 
one of the squadron instructors; Cdt Pit A. Whitehead and Cdt Pit 
M. Baker. Manchester now go on to compete for the Hack Trophy 


a hangar. Built by a team of Army 
engineers, this is 60ft square and com- 
pletely driftproof. 
Honouring RAF Tangmere 
(CHICHESTER is to present its freedom 
to RAF Tangmere at a parade in 
Priory Park on May 8. To mark the occa- 
sion the commanding officer of the station, 
Gp Capt W. D. David, is to present to the 
mayor, Clir W. G. S. Pope, for retention 
by the city, a silver figure of a Royal Air 
Force aircrew member in Battle of Britain 
flying kit. This presentation is to be made 
at a banquet in the evening at the Tang- 
mere Officers’ mess; and among those 
attending will be the Cs-in-C of Fighter 
Command and Signals Command, Air 
Marshal Sir Hector McGregor and AVM 
Sir Leslie Dalton-Morris. RAF Tangmere, 
which was a famous World War 2 fighter 
station, owes its origin as a military airfield 
to a forced landing made in a Sussex field 
by Geoffrey Dorman in 1917 when he was 





FLIGHT, 29 April } 


Last of a famous line of basic trainers: 
461st Hunting Provost, handed over 
at Luton to Col P. Quinn who commands 
Irish Air Corps (see item in this 


a young RFC pilot. His aircraft’s prope 
now hangs in the officers’ mess. 


The Last Provost 


WITH the handing over by Hunti 
Aircraft to the Irish Air Corps receg 
of the 46lst and last Provost, the prod 
tion line for this famous post-war traine 
which originated as design study P.5¢ 
has come to an end. The prototype f 
flew on January 24, 1950, and following 
adoption by the RAF the Provost has be 
ordered by the Air Forces of Rhode 
Ireland, Burma, Iraq and the Sudan. In 
RAF it is now being replaced by the 
Provost under the new scheme of alli 
training, and at No 2 FTS at Sye 
recently the last pupil to graduate on f 
Provost completed his training. 


Regimental Stress 


N the first of a series of exercises ¢ 
signed to give practice to the f 

Regiment in moving its own self-contai 
“strategic reserve” field squadrons ove! 
quickly, officers and men of No 16 (Fie 
Sqn flew out in Hastings and Beverleys 
April 20 to the Western Desert to j 
personnel of No 1 (Field) Sqn at El Adem 
for an exercise with the double-barre] 
code-name of “Lace Market” and “Stre: 
—the former name covering the airlift, t 
latter the desert phase. In the gro 
operation it was No 16 Squadron’s task 
secure an airfield in the area of Sidi Rezeg 
south of Tobruk, and to defend it again 
attack—with No 1 Sqn acting as the enem 
The overall operation, lasting 0 
April 20 to 24, was being directed by th 
Senior Ground Defence Staff officer 
MEAF headquarters, Gp Capt H. Sulliva 


IN BRIEF 


HMS Centaur was returning to Devonpe 
last Tuesday after an absence of nearly a 
on commission in the Far East. 


Two Royal Canadian Navy Seamen, 
Seaman J. P. G. Bouchard and Able Seam 
A. K. MacLean, have been awarded the Geo 
Medal for rescuing the pilot of a Tracker 
craft which crashed on take-off from the Ni 
air station HMCS Shearwater. 


This year’s Far East Flying Boat Wi 
reunion is being held at the Bush How 
Restaurant, Bush House, Aldwych, Lond 
WC2, on May 27 at 7.30 p.m. Tickets (£9 
from Fit Lt N. Walsh, RAF Kidbrooke, SE3y 
The secretary is Fit Lt R. H. Alison, Central 
Recruiting Office, RAF, Victory House, 
way, WC2. 


This DH Mosquito FB.6 replica has been built (to a scale of lin: 4 
as a spare-time occupation by C. V. McCann of the photogre 
library staff at the Imperial War Museum, Lambeth Road, London S 
It is being exhibited there with several other models by Mr 
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